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PEBFACB. 



The Mysore Geological Department was 
organised in 1895, to conduct a geological survey 
of the State and explore its mineral resources. 
Starting investigations soon after, it completed a 
preliminary survey of the State in the course of 
about 20 years. Within this period, a few selected 
areas were also re-examined, in detail, to verify 
the results of the preliminary work. This re- 
examination brought to light some new features 
which cast certain doubts on the results of the 
earlier work and indicated a need for its revision. 
Leaving, however, all doubtful questions to be 
solved by later detailed investigations and based 
on the results of the work done, till then, a brief 
account of the geological formations of Mysore 
was published, in 1915, -by Dr. W. F. Smeetb who 
was then the Head of the Department, and in that 
year a geological map of the State, compiled under 
his direction, was also issued- About the same 
time a ' Bulletin,' giving A comprehensive account 
of the State's mineral deposits was published. 

In 1915, the Department was re-organised and 
there was a change in its general programme of 
work. As a result of this, a large share of atten- 
tion of the Department was required for developing 
the State's mineral resources and consequently 
geological survey had to play, thereafter, a subordi- 
nate part. However, as time and opportunities 
permitted, small selected areas were taken up for 
revision and detailed investigation, and description 
on such areas were, as usual, duly given in the 
periodic publications of the Department. The 
main results of these Jafcer jpvestigations have been 
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briefly dealt with in my presidential address to the 
Geology section of the 23rd session of the Indian 
Science Congress, and a detailed revised account of 
the Geology of Mysore will also be given shortly 
in one of the publications of the Department. 

But all these, being technical papers, hardly 
reach the lay reader and interest him. Conse- 
quently, it should not be s-rprising if we find 
a large section of the public being unaware of the 
results of progress of the Geological investigations 
in Mysore and the present general scope of work of 
the Geological Department. To remedy this, to 
some extent at least, it is intended to issue here- 
after a series of small books, as ' Popular Studies ', 
which will give the main results of our investiga- 
tions, without much of technical details, in a form 
suitable to the needs of the lay reader. This book 
forms the first in that series, and gives a brief, 
general account of the geology of Mysore as we 
interpret it now. It will be followed, in due course, 
by others, each one dealing in detail, with some 
special aspect relating to the geology of Mysore, 
or the mineral deposits of the State. 

In a book dealing with scientific subjects it is 
impossible to avoid altogether technical expressions, 
and consequently a glossary of technical terms, 
and a brief description of the rock-forming and 
economic minerals of the State have been added at 
the end : and it is hoped the reader will find them 
useful. 

The geological map of Southern India, 
illustrating this book has been slightly modified 
from the one which had been published, in 1915, by 
Dr. W. F. Smeeth, the modifications now effected 
being based mainly on the recent geological map 
of India, published by the Indian Geological 
Survey. 

In writing this book for publication, I have 
derived very great help from my friends, — 
Mr. D. N. Wadia, Superintending Geologist, 



(recently retired), Geological Survey of India; 
Mr. L. Rama Rao, Professor of Geology, Central 
College, Bangalore; and Bajachantavisarada Rao 
Saheb Mr. (J. Hayavadana Rao, Editor, Mysore 
Economic Journal. These gentlemen kindly 
went through the manuscript and offered 
valuable suggestions for its improvement, and to 
all of them I owe a deep debt of gratitude and can 
only express my heartfelt thanks. To Dr. M. H. 
Krishna, Director of Archaeological Researches in 
Mysore, I am indebted for the loan of the half-tone 
block of Mallikarjuna temple at Basaral. To 
Mr. B. Yiswanath, General Manager, Mysore Iron 
and Steel Works, I am indebted for the photograph 
of the iron ore dumps at Tanigebail ; and to his 
Mining Assistant Mr. N. Panduranga Rao, for the 
photograph of the Bhadigund limestone. To 
Mr. Y. Nagappa of the Burmah Oil Company, 
I am indebted for the photograph of wind ripples 
at the Cape Comorin beach. All the other photo- 
graphs for the half-tone blocks had been taken 
either by me or by other officers of the 
department during the course of survey work. 
The sketches for the line diagrams (a few adopted 
from well known test books on Geology), the 
sketch of the natural arch and the two maps have 
been prepared for me by Mr. K. Shankar Rao, 
Head Draftsman in the Department, to whom I am 
highly thankful. Finally, I have to thank Mr. B. 
Venkafcasubba Rao, Superintendent, Government 
Press, and bis assistants for their unvarying cour- 
tesy, promptness and neat execution of this work. 



Bangalore, 
5th December 1938. 



B. RAMA RAO. 
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AN INTRODUCTION TO THE GEOLOGY OF 
MYSORE. 



I. Geological Principles. 

1. GENERAL GEOLOGY. 

Geology deals generally with all the features 
of the surface of the earth ; its origin, composition 
and structure. ; its history since the earliest begin- 
ning; and the evolution of life on our planet as 
recorded by the relics of animals and plants which 
inhabited it during past ages. Regional geology, 
such as is dealt with in this book, is necessarily 
limited in scope and gives only an account of the 
several rock formations of the region, the condb 
tions under which they formed, the changes they 
have undergone, their distribution in space and the 
relation they bear towards one another and all 
other similar particulars ascertainable from a study 
of that region. To follow these specific accounts, 
without at least an elementary knowledge of geo- 
logy, is not easy and therefore for the sake of those 
who might not be familiar with this science, a few 
of its salient aspects may be briefly outlined here. 

Geology begins with the study of the origin 
of the earth. The precise way in 
Ear°th Ji " ° f *" whicn th e earth has been formed is 
not really known. Several hypo- 
theses have been put forward to explain its origin. 
Amongst those, two are outstanding — the nebular 
and the planetisimal — and they are directly opposed 
to each other in almost every point. The nebular 
hypothesis, the older of the two, suggests that the. 



earth was formed from the gradual cooling and 
contraction of a large, intensely hot, gaseous mass 
or uebula. The planetisimal hypothesis, led by 
Chamberlain and Moulton suggests, on the 
contrary, that the earth began as a small nucleus 
of solid meteoric matter and grew from the con- 
tinued accretion of cold solid particles or planetisi- 
mal*. According to the nebular hypothesis, the 
atmosphere and the earth's internal heat were 
there from the very beginning, but according to the 
planetisimal hypothesis they were formed during 
the later stage of growth of the planet. In either 
case, as seen now, the earth has formed into a body 
composed of a solid globe (lithosphere), cool on its 
surface but extremely hot in the interior, surround- 
ed by two shells or envelopes,— an outer one of 
gas (atmosphere) completely encircling the planet, 
and an inner one of water (hydrosphere) covering 
about three- fourths of the globe. 

In whatever way the earth may have been 
formed, there is no doubt about 
A f e of the Earth, its enormous antiquity. Through- 
out the Middle Ages, especially 
among the European nations, the earth was 
supposed to be 6,000 years old and it was not until 
the eighteenth century that a revolutionary sugges- 
tion was made that its age cannot be less than 
80,000 years. This was before the Science of 
Geology had come into existence, and the develop- 
ment of that science quickly showed that the age 
of the earth must be reckoned in much greater 
numbers. Several lines of investigations during 
the nineteenth century led to the estimation of 
the earth's age from 50 to 400 million years. Of 
late, some methods have been devised which indi- 
cate with great, precision the age of different rock 
formations. From one of these, which makes use 
of certain phenomena of radio-activity, it has been 
deduced ihat the earth must be more than 1,500 
to 2,000 million years old. 
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A study of the accessible portions of the earth's 
crust shows that, beneath the 
E«ik" S' ° f *' mantle of loose surface soil, it 
consists everywhere of solid rocks 
which can be classified into two main groups ; — 
the stratified or sedimentary, and the massive 
crystalline or igneous. A third group (metamor- 
phic) also can be recognised, but this is made up 
of rocks formed from the alteration of the other 
two groups. The stratified rocks are estimated to 
cover about four-fifths of the land surface, but in 
point of abundance in the earth's crust they are, 
however, insignificant comprising only about five 
per cent. The remaining 95 per cent consists 
mainly of the massive igneous rocks mixed up with 
an indeterminable proportion of the metamorphic 
group. 

Igneous rocks are those which solidify by 
cooling from a molten state. They 
igneo™ rocki. are termed igneous after the latin 

word ' Ignis', meaning fire ; but 
this is really a misnomer for, it is a very high 
temperature and not actually fire, which is involved 
in their formation. The igneous rocks form a 
large group and consist of many different types. 
Some are coarsely crystalline and others are almost 
structureless like glass. However, all of them are 
massive and not layered or stratified. It is 
probable that the original crust of the earth con- 
sisted of molten material and the first rocks to be 
formed were, therefore, igneous. But this does 
not mean that all igneous rocks are of a very 
ancient period. Igneous rocks have formed i.t 
different periods in the earth's history and in fact 
some of them are forming even at the present day. 

Deep down in the interior of the earth are 
chambers or reservoirs of molten rock material. 
At different periods in the earth's history, from 
various causes, this molten material or magma 
forces itself through its overlying formations, to 



the upper parts of the earth's crust. Sometimes, 
it reaches the surface and flows over it as liquid 
lava through fissures and volcanic vents. Often it 
may not reach the surface but congeal in the 
conduits, under shallow depths, either as a wall 
like mass of compact rock (dyke) or as a tabular 
sheet (sill) ; or it may consolidate, deeper down, 
under a cover of several thousand feet of strata as 
a large mass of coarsely crystalline rock, like 
granite. (-Fig. 1.) 




"Fig. "I. Diagram showing depths of consolidation of igneous rocky in relation 

to surlaco. 

L-^Lavsi How. S»Sill. D = l>yku. Lc=Ij(iccolitli. H = }J»tuoIith. 



Those that solidify after reaching the surface 
are termed volcanic or extrusive, and those which 
consolidate at profound depths, abyssal orplutonic- 
Between the two kinds, every transition may be 
found and the term hypabyssal is employed to 
masses cooled under shallow depths. Intrusive 
masses have been given different names like batho- 
lith, laccolith, etc., (for explanation of terms see 
glossary at the end of the book) according to the 
form or shape they have assumed after injection. 
Some of the plutonic rocks are now seen at the 
surface due to the removal of their overlying cover 
by denudation. 

Sediments are formed from settling or depo- 

Sedimenuryrock,. s n ition of transported material 

derived from the breaking down 

and decay of pre-existing rock masses. When 

consolidated they form sedimentary, (stratified or 



aqueous) rocks. They show a characteristic 
arrangement of their component materials in 
layers or beds. 

The oldest or primitive sediments were 
evidently derived from the disintegration and 
decay of the earth's original crust which was 
primarily igneous. The later sediments, however, 
have got theirmaterial from the products of destruc- 
tion of the land areas composed of all classes of 
rocks, — igneous, sedimentary or metamorphic. For 
the formation of sedimentary rocks two processes 
are necessary, — the destruction of pre-existing 
rock masses, and the transportation of their broken 
down products to some suitable place, for deposition 
and final consolidation. 

Denudation. 

The processes of rock destruction and removal 
are grouped together under the general term denu- 
dation. Various destructive agencies, chemical / 
and mechanical, — like temperature variations; wind 
and weather; rain and running water; snow and 
frost ; ice and glacier, have all been ceaselessly 
operating from very remote times in wearing down 
the land areas. The result of this denudation is to 
reduce the higher regions of the earth to the level 
of the sea so as to bring about a uniformity of level 
in the earth's surface. If there were no contending 
forces this would have been accomplished long ago. 
But movements of the earth's crust, of various 
magnitudes, buckle up its surface producing new 
land areas, and may even rejuvenate the worn down 
and planed regions of the earth into fresh mountains 
thus exposing new rock formations for the denuding 
agencies to act upon. 

The diurnal and seasonal variations in 
temperature aid to some extent in the splitting and 
disintegration of some kinds of rocks and in the 
arid regions specially, it is very effective. Sand 



particles conveyed by gales of wind when hurled 
against rock masses cut and carve and wear them 
out. Very fantastic forms such as the well known 
Sphinx of Egypt bave been carved out of ruck 
masses from the effects of such wind blasts. The 
rain water chemically decomposes the rocks and 
converts them into soil. Pari, of the rain-fall, 
which flows over the surface as streams and rivers, 
wears out the land cutting and carving valleys ; 
and the other part, which sinks underground and 
circulates through crevices and fissures, decomposes 
the rocks and removes the decomposed products 
in solution. The sea cuts its coast by the action 
of waves, and in a rocky beach, gullies and caves, 
grottoes and arches carved out of the solid rock, 
by the action of wind swept waves, are common. 
Snow and frost, congealing inside cracks and 
fissures of rocks, shatter them into fragments. 
The glaciers grind, polish and abrade their bed rock6 
and slowly wear out their surface. 

Most of these agents are concerned not only 
in causing destruction of rock masses but also in 
removing and transporting the brokendown or 
clastic products from their place of origin; and in 
doing so, they lay bare fresh surfaces for further 
disintegration and decay. The process of denu- 
dation by these several agents gives rise to a large 
variety of land forms or topographic features. 

Some of the denuding processes are so slow that 
they may take ages to produce any visible effects 
but others are so violent and rapid that we can 
easily notice their action. For instance, the 
lowering of the channel of a sluggish river, 
meandering in the plains, is hardly perceivable, but 
the effects of a mountain torrent rushing through 
a steep gradient, are easily seen. However, the 
annual waste of land from all these processes, at 
the present time, is estimated at about 26 thousand 
million cubic yards (4"8 cubic miles) and in the 
past ages, the volume of destruction of land surfaces 



and the amount of material thus removed seem 
have been much more. 



to 



Re-construction. 

Let us now consider what happens to all the 
immense quantities of detrital or clastic material 
whiob, dislodged from its place of origin, is set on 
its downward journey towards the sea. It js esti- 
mated that one-half of it gets arrested in its course 
and forms inland deposits, and the other half 
completes that journey. The portion which 
eventually finds its way to the sea, or any other 
large body of water, after being roughly sorted and 
graded according to the size and weight, of the 
component groins will settle down as sediments, 
the coarser particles like gravel being thrown down 
near the shore and the finer particles like saud and 
mud cari'iedlurther'awayfrom land. (Fig 2). The 







Fig. 2 Diagram showing order of deposition of sediments. 
= Go&ree yravol. b=* Finer sand, c~ Silt and mud. r/=- Limestone , 



material conveyed in solution like lime carbonate, 
iron carbonate and iron hydroxides, etc., will be 
precipitated, when conditions are suitable, by 
chemical re-actions or organic agencies. Far out 
in the sea, the deposits will consist only of very 
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fine muds, and minute particles of lime carbonates 
and silica forming the tests or skeletons of small 
marine organisms. 

All these sediments are deposited layer after 
layer; the lower layer being the earlier in time of 
formation than the one above it. The thickness of 
such layers, (known also as beds or strata) may vary 
from a fraction of an inch to hundreds of feet, 
though generally it will be between 2 or 3 inches 
to 2 to, 3 feet. A very thin layer is called a 
lamina.. 

From what has been stated above, it is seen 
that sedimentation may take place in any suitable 
body of water, — inland lakes, lagoons, shallow seas, 
and in deeper parts of the sea. The sedimentary 
deposits of each of these areas have tbeir own 
characteristics, and those formed under shallow 
water can be easily distinguished from the deep 
sea deposits. For instance, apart from the coarse- 
ness of the grains, we often notice in shallow 
water deposits structures like current bedding 
(Fig. 3) and ripple marks produced by the action of 




Fig. 8. Diagram allowing current or cross bedding. Observe the finer 
laminations nil beiug oblique to the main bedding pl&pee, 



pi;.vn-: n. 







■< >' : 




£ 



j. 



V 




Sun onir-K- pwi vi-J in hiioipih rm-ki 




Fiji li. Rain prints iu aneii-jrt Bilt-stour Vi-ir 
Mullebemuir, CLiituklnij; District. 
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waves and currents ; sun cracks, (Figs. 4, 5.) pro- 




l?i^". '1. Pia^rinn showing sua cracliH, 
(Commonly sern in dvieil vip tank bedsi 

duced in muds due to their shrinkage in volume 
while quickly drying ; ram prints (Fig. (>), foot 
prints of animals; trails and burrows of worms, 
etc., which are not found in the deep sea de- 
posits. 

The layers of sediments as deposited are usually 
horizontal or very slightly inclined if deposited in 
a sloping shelf. 'Fig. 7). By subsequent earth 




Fig. 7. Sketch showing horizontal bedding. 

movements they may get tilted, and incline at an 
angle to the horizontal plane. (Figs. 8 & 9). In 
extreme cases, the beds-may stand vertical, or even 
get overturned. 

Several factors, such as the weight of overlying 
beds, pressure, compression, heating, cementation, 

2 
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etc., bring about tbe consolidation of tbe loose and 
incoherent masses of sediments. On such consoli- 
dation, coarse gravel will form a conglomerate ; 
sand, a coarse grit or fine sandstone ; mud and silt, 
a mudstone or shale ; lime carbonates, limestones ; 
and so on, and these will constitute a bedded series 
of sedimentary or stratified rocks. 

From various causes, both igneous and sedi- 
Meumorpkic mentary rocks may be highly 

Rock '- altered from their original con- 

ditions. Induced pressure may produce fracture, 
planes of cleavage, foliation and other structures in 
rock masses. The compression and heating of 
rocks when subjected to earth movements may 
lead to their re-construction with the development 
of new structures and minerals. In a similar way, 
intrusions of igneous rocks may produce profound 
alterations in the older rocks with which they come 
in contact. From one or another of these several 
causes, a sandstone may be converted into 
qnartzite ; a mudstone or shale, into slate or schist ; 
a limestone, into marble ; a granite may get crushed 
into a foliated gneiss ; and a compact basalt, into 
a greenstone schist. Such altered rocks are classed 
as Metamorphic rocks. The alterations produced 
in different rock formations may vary in degree 
and kind. Extreme alterations may destroy all 
the original characters of rocks and in such in- 
stances, it is difficult to ascertain if the altered 
rocks were originally igneous or sedimentary. This 
difficulty is very commonly experienced in ancient 
rock formations, such as those found in Mysore, 



PLATE III. 




Fig. 8. Inclined Strata. The beds din at about l5"tothelefl 




Fitf. 9. Contorted Strata. Obscrvfi the folding of beds into a narrow trougb (syncline) 
and uu arcb or saddle (Anticline). Uyndarhaili, near French Hocks. 
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2. HISTORICAL GEOLOGY. 

From the foregoing account we see that the 
Oiciiutioni of >c> destruction of land areas, com- 
,evel - posed of different classes of rocks, 

will ultimately lead to the formation of sediments. 
This, however, is only a pari of the story. The 
earth has not been a finished product and its 
history does not end with this single chapter. 
Various causes bring about constant changes in the 
relative levels of land and sea. Portions of land 
get submerged beneath the sea, and the sea floor 
gets squeezed up high and dry to form most! intri- 
cately corrugated or folded mountain chains. 
When the sea floor is raised to form a solid land 
mass, there is not only a stoppage of further sedi- 
mentation in the area, but the newly constituted 
land mass will itself be worn down in time, from the 
process of destruction by several of the denuding 
agencies already considered, and furnish material 
for a fresh series of sediments elsewhere. When 
this planed down land mass gets submerged again 
beneath the sea, it will form the base for the 
deposition of a subsequent series of sediments. 
Therefore, these alternate elevation of sea door and 
submergence of land areas beneath the sea give rise 
in time to the formation of a pile of sedimentary 
beds of different periods or ages. 

For a very long time after the formation of 
F jk ' De earth — extending perhaps 

over many millions of years — its 
condition remained unsuited for the support of life. 
Gradual cooling, and improvement in other physical 
conditions, paved the way for the first appearance 
of the most primitive forms of life on this planet 
and since then progressive evolution has led to the 
appearance of several types of organisms at differ- 
ent periods. Many of these groups of animals and 
plants, after playing their part for several genera- 
tions, disappeared in their turn from the stage of 
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the earth's history. Fortunately, for us, those 
ancient denizens of the earth have left their relics 
in the rocky strata. Harder parts of these 
organisms are found scattered about in various 
states of preservation in several rock formations 
of different regions. Tiiese relics are known 
as fon.iils. In one place, there may be the 
skeletons or bones of some large land animal 
scattered through a superficial gravelly deposit ; at 
another, minute shells or skeletons of some sea 
organisms embedded in mud stones. Limestones 
crowded with remains of corals; coal beds with 
relics of leaves and stems of ferns and club mosses 
(lycopods) ; clay stones with trails of worms or 
marks of foot prints of birds and land animals, and 
similar other innumerable pieces of evidences 
enable the geologist to visualise, in some measure, 
what the fauna and flora of successive periods have 
been and the physical conditions under which they 
flourished. By a comparative study of these 
organic remains, the geologists have found that 
there is a definite order in the appearance of the 
several types of animals and plants which have 
yielded these fossil remains, that each group of 
rocks is marked by its own special type of fossil 
life, that these types can be recognised and classified, 
and that the rock groups of different regions in 
which similar types of fossils are found can be 
correlated as of the same period of formation, even 
though they may be far distant from one another. 
A careful study of this fossil record, though often 
incomplete and effaced, still affords an important 
clue to the stratigrapher (geologist engaged in the 
study of different strata) to rc-construct the earth's 
history during the several stages of its progress to 
its present condition. 

From a comparative study of the arrangement 

cuiiificition of of strata over wide areas, and on 

Str * ,, • the recognition of major breaks, 

in the deposition in the column of strata and in 



PLATE IV. 



THE GEOLOGIC CLOCK 




,- 






\ 






X 



V \ 

\ ^ 

■v 
C ?M 

>1 
f 2! 



I 



^ /V 



/ / 



4 h 




13 

the stages of organic evolution, the geologists have 
classified, for purposes of description, the entire 
strata of the earth into five major eras based 
on the stages of evolution of life, as noted 
below : — 

Cenozoic ... ... Meaning the period 

of Recent lifo. 
Mesozoic ... ... „ Middle life. 

Palucozoic ... ... ,, Old life. 

Proterozoic ... ... ,, Eavlior life. 

Archaaozoic ... ... ,, Ancient life. 

The Archeozoic and Proterozoic have also 
been grouped together, by some geologists, into an 
Azoic or period of no life. The major eras have been 
sub-divided into a number of periods ; and each of 
such period has been further sub-divided into 
epochs. Corresponding to the time scale, the rock 
formations have been divided into major groups, 
the groups into systems, the systems into series, 
the series into stages, and the stages into sub-stages 
and zones. 

To get a relative idea of the duration of each 
„,..„,, of these successive eras in the 

Geological Clock. , . , . . , 

earth s history, let us conceive 
of the time elapsed from the formation of the earth 
to the present day, as a day of 24 hours. On this 
scale, the geological history relating to the Archeo- 
zoic and Proterozoic eras is believed to have 
extended a little over 12 hours of our conjectural 
clock; that of the Palaeozoic era, about 8 hours; 
of the Mesozoic era, about 3 hours ; and of the 
Cenozoic, about an hour. (Fig. 10). In the Ceno- 
zoic, the Quaternary period, — the latest division 
constituting the period since the advent of man, 
forms only the last 10 to 15 minutes of the hour. 
We see now how very late m the evolutionary 
scale the advent of man on this planet has 
been. 
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The rock formations in India have been classi- 
.. ., , tied by Sir Thomas Holland* 

Claiiificition oi J „ 

Indian Rock Form.- into the following TOUr major 

*""■ groups : — 

(i) The Aryan group, 

(ii) The Dravidiiui group, 

(iii) The Pui'.uia, group, 

(iv) The Arclia-.an group. 

The sub- divisions of these four major groups 
are correlated, as far as practicable, with the several 
chronological systems of rock formations of the 
standard scale of Europe as set forth in the accom- 
panying table. 



*Sir Thomas Holland was formerly the Director of the Geological 
Surrey of India. Hu has given a succinct accouut of Indian Geology in the 
Imperial Gazetteer of India, Volume 1, 1907. 

A very ranch recent ami more detailed account is fnrniahed by 
Mr. D. N. Wadia, in bis excellent book, on " The Geology of India," wbich 
forms at present a standard text hook on the subject. 
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TABLE OF GEOLOGICAL FORMATIONS. 



Periods, 
Systems 

Strata 



of 



Kquivaleut Formations 

in Pcniusular 

India 



Typical Life 



S 



' Pleistocene and g 

l.reeut J 



Pliocene 
Miocene. 

Oligoceut*.. 
u Eocene. 
| Or e tftceoiiE. 

(TurasK-ic, 

tTi'iassic 
( Permian. 

Carboniferous, 

■J Devonian. 
Biluria-n. 
Ordovician. 
Cambrian. 



Algonkian 



Archa-an. 



/ N Recent alluvia, sand 
dunes, etc. Kurnul 
cave deposits— Older 
alluvium. 

Late rite 

Cu^dalore sandstones 



\'- Pecean Trap 

Marine creUncun^ of 
Trichinopoly, "Btifih 
beda of Central India. 

"Upper GondwattBS, 
M&rima b^dy of Kaftt 
C .ast. 



» f Lower '-rtjudwanaa, 
i (The ComI mttftnure 
] of India). 



Absent 



a f" Virtdhyan-Kurnnl 
u I Formations. 

| Cuddapahs, Bijiivvars, 
L. etc. 

a f Dbarwars andilntru- 
& j sive. Granites. 

y> I (Mysore rock forma 
■^ | turns entirely con- 
(. fined to this period) 



Man and Modern 
&f h tiimalB. 



Ancestors of Modern 
Hordes, Elephants an 
Rhinoceros, etc. 



Primitive mammals. 

Culmination of Reptiles. 
Appearance of flower- 
ing plants. 

Gigantic reptiles. First 
appearance of birds. 

Primitive reptiles. 

Primitive amphibian?. 

.Enormous development 
of ftowet'lefis land 
plants. 

Abundance of fishes. 

Primitive fifths. 

GraptoHtes. 

Trilobites — Marine 
invertibrates. 

Organic remains very 
doubtful. 



Notk. — The wavy lines in the above table indicate breaks in deposition 
iii the column of strata. . 
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II. Geological Record of Peninsular 
India. 

Geologically speaking, Mysore forms part of 
what is called Peninsular India and therefore before 
we proceed to a detailed study of its geological his- 
tory let us see what the geological record has been 
in Peninsular India as a whole. 

In the Peninsular India to the south of lati- 
tude 22°, a large part, including 
Archsan Period. Mysore, is comprised mainly of the 
oldest rock formations of the earth's 
crust. The geological record of this ancient period 
is very difficult to decipher, and this is true not 
only in India but also in other parts of the world. 
Tliese ancient rock groups, forming the Archaean 
system, constitute a complex of highly crumpled 
crystalline schists and gneisses massed into a con- 
fused jumble, and consequently the task of separating 
them into recognisable sequence of stratigraphic 
units has proved well nigh impossible. The available 
evidences indicate, however, that the period opened 
with tremendous igneous activity which continued 
for a very long time when lava flows, of different 
types, were poured out over the surface of the earth ; 
their products of decay giving rise to local sedimen- 
tation. Similar sequence of events evidently 
occurred in this portion of the world, which we now 
call Peninsular India. This complex series of lavas 
and their associated sediments, forming the present 
day Dharwar Schists, were crumpled and puckered 
into corrugated mountain ranges by the propulsive 
force of several subsequent granitic masses. The 
granites, corning up from below, have pierced, 
disrupted, and disfigured the base of Dharwar 
Schists, so much, that it is practically impossible 
now to recognise the original fonndation on which 
the lavas had flowed- 
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At the close of the Archaean period, Peninsular 

India formed an extensive land 
Cuddapah Period. area composed of this complex 

formation of highly folded schists 
and granitic rocks. An extremely long period of 
denudation extending, perhaps, to a thousand 
million years, followed, during which the rock's 
forming the highlands were slowly worn down to 
the level of the sea. The upper covering of the 
Dharwar Schists was completely removed in some 
places, exposing the underlying granitic rocks. A 
sea encroached over apart of this worn down land 
area, and allowed the accumulation of a great series 
of sediments which was subsequently raised to form 
a new land mass. The remains of these sediments 
cover an area of about 14,000 sq. miles in the 
Cuddapah district and are known as the Cuddapah 
System. 

The Cuddapah sea, retreating from its basin, 

exposed the series of rock forma- 
nui Period." - "' tions to atmospheric denudation 

for a fairly long time, after which 
a part of the denuded land again got submerged to 
receive another series of sediments, remnants of 
which are preserved in the Vindhyan range of 
mountains in Central India and other parts, and in 
the Kurnul district, in Southern India. Dur- 
ing this period there were some minor oscilla- 
tions of sea level and consequently breaks in the 
deposition of sediments. The Vindhyan System 
is notable for its diamond bearing rocks found 
near Banganpalli, in the south; and Panna and 
Sambalpur, in Central India. The Kohinoor and 
other well known Indian diamonds came from these 
areas. 

After the formation of the Vindhyan System, 
there is an enormous blank in the geological history 
of Peninsular India, extending over many millions 
of years during which time the palaeozoic sediments, 
from the Cambrian to the Carboniferous, (see Table 

3 
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J, p. 15) were being accumulated in the north of the 
Peninsula. Of those great formations, in which 
the earlier records of the evolution of life forms are 
preserved, there is no trace in Southern India 
which has remained all through as a solid block or 
buttress of land unsubmerged beneath thesea through 
all these geological ages, unlike some other portions 
of the earth's crust which, were alternately depressed 
below the sea and raised again iuto dry land many 
times during that period. 

Towards the close of the Carboniferous period, 
Peninsular In din, formed part of a great continental 
area extending through Madagascar and South 
Africa to South America on the one side and through 
Malay Archipelago to Australia on the other. This 
old continent, called Gondwanaland by Geologists, 
formed a land barrier between a Southern Ocean 
and the great Eurasian Sea in the North (the 
Tethys) which extended bom Central Asia over 
northern India, where the Himalayas now stand, 
into Europe, and of which the present Mediter- 
ranean sea forms a shrunken relic. 

By about the end of the Carboniferous period, 

the geological record is again taken 
Condw»n» Period, up in Peninsular India, by the 

commencement of a long- period of 
inland sedimentation in lakes and river basins. 
The ancient land mass consisting of the Arch scan 
and pre-Cambriau rocks was being slowly worn 
down during the whole of the Pal»ozoic era and the 
larger rivers had reached their base level of erosion 
with the result that their sluggish movements had 
been developing swamps and marshes. At the close 
of the Carboniferous period, there were some large 
scale earth movements and, as a release of tension 
of these movements, a scries of parallel fissures 
or rifts were formed in various parts of the Penin- 
sula. The ground gradually sank along these lines 
of weakness giving rise to a number of "depressions 
in the older gneissic land. The debris of land 
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decay including the remains of abundant vegetation 
transported by the large rivers were discharged 
into these basins or depressions. The process of 
accumulation of such fresh water sediments conti- 
nued for a very long time, possibly for some 150 
million years, from Permo-Carboniferous to the end 
of J urassic or even to the beginning of the Cretaceous 
period and resulted in the formation of a consider- 
able thickness of beds, classified by 1 ndian Geologists 
as the G-ondwami System. This system contains, 
nearly, all the workable coal seams of India. 
During the later part of this period, forming the 
upper Gondwana epoch, the Southern sea encroached 
slightly on the Coromandei coast and received the 
detritus of the adjacent land area. 

During the next period, the Cretaceous, (the 

period of chalk formations of 
Cret»ceon» Period. Europe) the physical conditions 

in India were very diversified- In 
Peninsular India, the sea transgressed again over 
parte of the Coromandel coast, and this gave rise to 
the most interesting patches of sediments in parts 
of the Trichinopoly district. An arm of the 
northern sea also seems to have transgressed along 
the present Narbada valley giving rise to what are 
known as the Bagh beds. 

With the end of the Cretaceous period, the 

Meso/,oic Era is closed, and we 

Tertiary Period. CUt(T into the UCXt Era, the 

Cenozoic, which includes the two 
large periods, — the Tertiary and the Quaternary. 
The two terms, Tertiary and Quaternary, have been 
somewhat loosely used by some, as Eras; and by 
others, as Periods. In accord mce with the American 
usage, we may consider them, as 'Periods ' and 
their sub-divisions, 'Epochs.' 

From the closing time of the Cretaceous period 
to the early part of the Tertiary, the region of 
northern India was thrown into successive convul- 
sions. These powerful earth movements started to 



20 

crumple and lift up the enormous accumulations of 
sediments formed in the Tethys, to give rise ulti- 
mately to the mountain chains which constitute the 
present Himalayas. Successive uplifts in later 
epochs raised the Himalayan range to stupendous 
heights,, and drove back the Tethys to the present 
confines of the Mediterranean Sea. Thus, what was 
once a sea bottom is now represented by one of the 
youngest and the highest among the mountain 
ranges of the world. Towards the dawn of the 
Tertiary period, the Gondwanaland began to break 
up and the land connection between Peninsular 
ludia and South Africa disappeared beneath the 
present Arabian Sea. 

In Peninsular India these earth movements, 

at the dawn of the Tertiary period, 
Deccu Trip. were accompanied by igneous 

action on a gigautic scale. As a 
result of such movements numerous fissures and 
cracks were formed in the north-western part of the 
Peninsula, through which welled out, intermittently, 
enormous quantities of liquid lava accumulating to 
some thousands of feet in thickness. The relics of 
this stupendous volcanic formation, now covering 
an area of some '200,000 sq. miles in Bombay, 
Central India and Hyderabad, are known as the 
Deccan Trap. 

The southern part of the Peninsula, however, 
was left unruffled by these movements. The 
Tertiary period in Southern India lias not produced 
any striking events. There have only been some 
minor accumulations of marine sediments along the 
coast, such as the Qui] on limestones in Travancore, 
the Ratnagiri rocks of the Malabar coast, and the 
Cuddalore sandstones which extend along the east 
coast from Vizagapatam to Tinnevelly, comprising 
mainly of some loose textured sandstone. The 
formation of lateriie which is found in many parts 
of South India, especially, all along the west coast, 
is usually ascribed to this period. 
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Fewer still are the changes which are noticeable 
in Southern India during the post 
Quitermry period. Tertiary or the Quaternary period. 
During recent tunes the. sea has 
encroached at certain places as at San Thome near 
Madras, and has receded at certain other places as 
at Karkoi on the Tinnevelley coast. A few cata- 
strophic earthquakes have produced some minor 
changes in the topography of the regions where 
they occurred in Northern India, but have not 
affected in any way Southern India which continues 
to stand as a stable land mass. 

In Southern India, or the part of the Peninsu- 
lar India south of latitude 16° (vide Map), therefore, 
if we exclude the coastal strips, we have an area 
formed almost entirely of the most ancient series of 
rocks, uncovered by any later formations compara- 
ble to the fossiliferous formations of the other parts 
of the world. 

III. The Mysore Archaean Complex. 

With this brief glance at the geological record 
of Peninsular India, we will now turn back and 
consider in some detail the nature of the rock for- 
mations oi the immensely old Archaean period to J 
which the geology of Mysore is almost entirely i 
confined. 

The Mysore plateau consists of about 29,000 sjj^ 
miles of which a sixth_QJJ i he_aira»-ia^QpijQ.prised of 
crystalline schists, and the rest, of a heterogeneous 
mass of granites and granitic gneisses. Thej ghists 
occupy fairly wide~~areas ihThe northern parts of 
Mysore and are continuous with those exposed in 
the n eighbouring dia trjAts ^oJL_I)harwar, in the 
Bombay Presidency. They wereflrsT~FeTTognised 
as different in age to their associated granitic 
gneisses and were constituted into a separate for- 
mation in that neighbourhood. In accordance 
with the common procedure in naming local rock 
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formations, they are called rocks of the Dharwar 
System or shortly, Dharwar Schists. At first; "tire 
"Dharwar Schists were believed to have been laid 
down on ihe eroded, uneven surface of their under- 
lying granitic gneisses but detailed mvesfeig'Miorra, 
in Mysore, have clearly proved that all the granitic 
rocks came "into their position very long after the 
Dharwar schists had beeu formed and, as such, none 
of them could have formed the base on which the 
schists were laid down. Therefore, so far as we 
can see, the Dharwar System appears to be the 
oldest among the rock formations of Mysore and we 
will consider them first. 



I. DHARWAR SYSTEM— (General Characters). 

The Dharwar System is composed mainly of a 
complex series of crystalline schists, igneous rocks 
and their altered forms, and some presumable 
sedimentary rocks like quarfczites, conglomerates, 
limestones, etc. 

The Schists are composed of several varieties 
like hornblende schist, chlorite 
Schi.t*. schist, talc-chlorite schist, treaio- 

ITfce-acfcmolite schist, mica schist, 
kyanite sillimanifce schist, graphitic schist and many 
other types. They are" highly crystalline and are 
altered very much from what they were when they 
were first formed. It is now difficult to ascertain 
whether they are all igneous or sedimentary in 
origin or ydiich amongst them are actually igneous 
and which sedimentary. In the case of some, like- 
the dark hornblende schists, we find traces of 
original igneous structures and can safely presume 
that they are the altered forms of basic volcanic 
rocks, but in the case of others there are no reliable 
clues and, therefore, we cannot be certain as to how 
they were actually formed. 
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The igneous rocks also are composed of several 

types. They are mainly volcanic 
igneous Rociu. and consist mostly of lava flows, 

intrusive sheets a nd sifl Fo I variable 
character and composition. The b_asic rocks form 
basalt, dolerifce. Jppidiorite and other" altered types 
which may be commonly described as greenstones. 
The acidic types are composed of rhyuiTte , felsifce,, 
jiUiiXtz porphyry, g ranite p orphyry, etc., and" their 
altereTt^forms. " In some parts we also find remnants 
of what might, have been _ashfis, tuffs and other 
comminuted products of volcanic, ejections, and 
agglomerates^- 

The sedimentary group consists of types like 

quartzitc, .conglomerate, argillite 
Sediments. ' and phyilite, limestone, and ferrugi- 

ous quartzifce or banded iron stone. 
Rock types like these are usually sedimentary in 
origin, but in very ancient geological formations very 
similar types are also known to have been produced 
from alterations of igneous rocks. Therefore when 
dealing with very old formations, like those of the 
Myoore Archaean Complex, reliable proofs would 
be needed to decide the. sedimentary or igneous 
origin of such rocks. For a long time we had 
found no such proofs and consequently doubted 
very much if these rocks were really sedimentary. 
However, of late, struct uial evidences have been 
discovered, in some parts of Mysore, which con- 
clusively prove the sedimentary origin of some of 
them. 

A general study of the Dharwar Sj'stem, as 
found in Mysore, will show that it is not so inten- 
sely altered in the northern parts of the StateasJ-L 
is in the south. Consequently to understand the 
true nature of the rock formations of this System 
we should begin our studies in the northern areas. 
As seen there, the main characters of the prominent 
types of the sedimentarvgronp m ay qow be 
considered. f 
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Quartzites. — True quartzites are formed from 
the crystallisation of sandstones, but acid igneous 
rocks like felsite, quartz porphyry, fine grained 
granites and also veins of quartz when crushed and 
deformed will often give rise to quartz, schists 
which would be almost indistinguishable from 
them in appearance. For a long time, it was 
considered that all the quartzites in the Dharwar 
system were of igneous origin. But recent investi- 
gations have brought to light well preserved relics 
of current bedding (Figs. 1 1 and 12) and ripple marks 
(Figs. 14 and 15) in the quartzites exposed in the 
northern regions and consequently, now. there 
need be no doubt whatever about their sedimen- 
tary and shallow water origin. 

Conglomerates.— A true conglomerate indicates 
its shallow water origin. But in very ancient rock 
formations like the Archaians, a false conglo- 
meratic structure containing apparent pebbles and 
matrix, develops from various causes (Figs. 18 and 
19). For- instance, in complex igneous rocks 
ubjected to severe crushing, the harder parte stand 
ut like pebbles while the softer portions yield and 
ow round to form the role of matrix. While some 
f the conglomeratic rocks in Mysore are of this 
type, there are others which seem to be truly 
sedimentary in origin, (Figs. 16 and 17) and of 
these, we can recognise two groups which seem to 
have formed at different periods. 

Argillites, PhyUites, Mica Schists, etc. — These 
rocks are usually formed from different degrees of 
alteration of sedimentary clays, muds and silts. 
Compact basic volcanic rocks when deformed and 
decomposed may also give rise to rocks which may 
resemble phyllites and mica schists. 

In the northern parts, thin bande of foliated 
argiilites, phyllites and micaceous schists are found 
at some places, interleaved with quartzites and 
conglomerates, and at others, they are of larger 
extent and contain only thin bands of quartzite, 
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V\v.. II. ("tivri'iit nefltHng in the Dh&rwur qnamite*. Notf — the hammer 
i'6*ta bi'iwi-cii two bedding plants; ainl the i-djsre of the compass, 
parallel to oblique Irm.iiintions. Near SauUvjjrn, Shimoga lHatricl. 




Pig. 12. Current bedding in quartziles. Near Saulanpa, from another spot. 
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Fig. 18. Wind rippleB in aautls. Cape Comorin. 




Kg. 11. Hippie marks in the Dharwar quartzites. Near Saulanga. 




Fif,'. 15, Sketch shov.'inp a near view of the ripple murks in Fi(,'. I 
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Pig, I' 1 '. A typicnl conglomerate. Observe, the pebbles are 
perfectly smooth and rnuided. 




Fig. 17. A conglomerate in the IHiarwar system. Observe, the pebbleB 
are sheared and their rounded outlines cannot he easify made 
«"* Kaldurga, Kadur District. 
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Pif. 19. Pseudo-Conglomerate formed from tlie srnaMng and weathering of 

rpifii'tzite. The rounded portion s are not true pehhles. 
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Fit; 20 A Dharwar limestone. Note its massive character and canoe- 
shaped weathering. Bhadiguud, near Bhadravati. 




Fig 21. Concretionary limestone. Note its tubular, lateritio 
weathering, Near Chitaldrug. 
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They are highly crumpled and have so completely 
lost their original characters that, by their present 
appearance, it is impossible to say anything definite 
about their origin. However, since they are found 
interbedded with quartzites, of definite sedimentary 
origin, and since in their chemical composition 
they resemble very much the altered clays, we may 
regard them as highly altered sediments like clays, 
muds and silts. In the southern districts, they 
have become very highly crystalline and have 
developed many new or secondary minerals. " 

Limestones.— The exposures of limestones found 
in Mysor e are all coarsely crysta lling . They vary 
in curCttr irom dark to light grey, and in composi- 
tion, from highly caleifgrojaalrypes to dolomitic or 
inagnesiau varieties (Figs. 20 aad 21). In some of 
their exposures there are also a few thin patches of 
pure white limestone composed almost entirely of 
coarse calcite crystals. The highly calciferous 
limestones show, here and there, badly preserved 
signs of stratification, but the ma gnesi as types are 
generally massive. The larger "Bodies of limestone 
■^tpertflterberHea with the quartzites and argillites 
which, as we know, are sedimentary and therefore 
we may regard the limestones also to have had a 
similar origin. 

Banded Iron Stones — These are heavy, dark 
brown rocks which are composed mainly of _gj«rm9- 
of iron ores, an d quartz. In Mysore, there are 
many varieties' ofiron stones which have formed 
under different conditions. We will consider here, 
only the most commonly occurring type in the 
Dharwar system,— and this is, the banded iron 
stone. This rock consists of minute dark layers or 
bands of iron ores, alternating with lighter ones, 
composed mainly of grains of quartz, The bands 
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are often 
(Fig. 



folded in highly complicated patterns. 




Fig. 22. Diagram showing the complicated 
folding in the banded iron stones. 

At some places, the banded iron stone is found 
interhedded with limestones, argillites^and chl oyi-_ 
tic schists, and at others, it rests^HTrectly on de- 
composed basic volcanic rocks or greenstones. 
The mode of origin of this rock and the precise 
way in which its banded structure has been pro- 
duced are not yet quite clear. From some of the 
evidences recently obtained we may reasonably 
assume that the banded iron stone also, has been 
formed under water. In the northern area of the 
State, in parts of the JShimoga and Chitaldj-ug 
Districts, the rock consists mostly of grains of 
haematite and_guartz. But in the south, due to 
subsequent alterations, it has developed some other 
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minerals, the most interesting being a new variety 
of arnphibole, Bababudanite — so called from its 
discover}', some "30 years ago, in some of the iron 
stones of the Banabadan hills. 

In the s6uth wester n part of Mysore and also, 
" " as isolated stringers, in some other 
Granniite.. areas of the State, are a series of 

granulitic crystalline rocks which 
contain a distinctive set of minerals like kvanite, 
Staurolite, sillimanite, graphite, eordierite" corun- 
dum, garnet, etc. All these minerals are not found 
together in the same rock but some two or three of 
them may be found in association ifTany one type. 
These rocks have not been dosely studied, but it is 
inferred that they are also sedimentary in origin and 
have assumed their present forms due to the repeated 
alterations from the effects of igneous intrusions of 
different periods. 

Glancing back for a moment we see now that 
among the rocks of the Dharwar System, there are 
some which are undoubtedly igneousj others, 
certainly sedimentary ; and a good many, formed 
presumably from the alterations of the one or the 
other. There are also some types which belong to 
neither of these three" categories. They form a 
class by themselves and have originated from the 
intermingling, in different proportions, of both 
igneous and sedimentary material. 

Passing now from these components of the 
Dharwar System, we come next to 
uit«b«iic Rock». a series of rocks such as those from 
which we get the potstones, soap- 
stones, serpentine and ruagoaaite—. These rocks 
are all highly magnesian and are classed with the 
ultcahasic group among igneous rocks. They are 
found as irregular sheets amidst the Dharwar 
schists in' the Hole-Narsipur and Krishnarajpet 
areas, and as long narrow lenses amidst the com- 
plex granulitic rocks in the south western part of 
the Mysore District. Since they are cut out by 
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the granites along with the Dharwar schists, they 
have been included in the Dharwar System. 

Finally there are some large masses of basic 

igneous rocks^ diabasic or dioritic 

B«»ic intraiivei. 'in composition, such as those found 

in the neighbourhood of Bellara, 

Jjiajitaveri, and Jogimard^ and other places near 

Chitaldru jT, which have intruded into the Dharwar 

^jschists, muhavebeen themselves cut out along 

with the latter, by the granites and consequently 

form part of the Dharwar System. 



2. DHARWAR SYSTEM— (Classification, Distribution 
and Mineral Wealth). 

Classification. 

All the several rock groups of the Dharwar 

System have, evidently, not been 

UnntUfactory formed at the same time, but 

dal »- they have been so confusingly 

jumbled up that it is almost im- 
possible to unravel their structure from this tangled 
skein and arrange the rock groups in their proper 
order of formation. Moreover, the fact that the 
rock types have altered considerably from their 
original condition and not always in the same way 
either in the different areas, and the fact that 
those formed in different periods under different 
conditions have, more often thau not, become 
almost alike in appearance by their subsequent 
alterations, adds in no small measure, to our 
dilemma. Therefore a reliable classification of this 
puzzling complex into groups of any definite order 
of formation is beset with considerable trouble. 
Based on lithological grounds, that is to say, on 

the general character of rock types, 
t J" liw CUuUic " the Dharwar System was divided 

in 1916, by Dr. Smeeth, into two 
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separate divisions. In the lower one were placed 
the dark hornblende schists, epidioritcs, and some 
thin v 1ranTte-"of JiaiaaJSlfiS Sfid handed iron stones: 
and in the upper, chlo rite schists'and greenstone ju- 
mic aceous sch ists, co nglomera tes, quartzjtus, Erne-. 
stones, and banded""" ir on '"sFouosTr TSfiiflS chiBtose 
JelaitesTquirrz porphyries and other types of acidic 
volcanic rocks, together with a highly crushed 
micaceous granitic gneiss. 

Dr. Smeelh's classification, though convenient 
for purposes of preliminary survey 
JL r n P ° ,ed C '" sifi " and capping, does not indicate the 
true order oE formation of the 
several series of rocks in the System. A more 
satisfactory method to classify the Dharwar System 
into separate divisions would be, one based on 
stratigraphic breaks as shown by the di spositio n of 
true basal conglomerates. 

As stated "before on page '25, we can recog- 
nise in Mysore twogrojips.i;i conglomerates, formed 
at different periods. The older of these consists, 
almost entirely, of pebbles of quartzites; and in the 
younger, we have pfrbhteSTiot only of quartzites but 
"also ofgranites, banded iron stones, greensfctTTiES^ and 
some other t'ypesTiSased on the" _ ocourrence of 
these two classes of conglomerates, we may divide 
the Dharwar System, into three divisions, as 
follows : — 

Upper Division. — Thin series composed of 
the younger conglomerates, friable quartzites, 
i etrugiDoulT s fltS~ana mud stones, IwiTtlinThands of 
limestones, a^noHelT^TnrTtTrpSinic material. 

jMiddle Division. — Largely sedimentary con- 
sisting of olde r conglomerat es, quartzites, c|aiX.._ 
schists^chiofitic andjmcaceous schists, limestones 
"alla^'Qandeagg ^ stones admixed ""wfiili volcanui, 
material ; There "are also~Botrte basic anrT~acid 
Intrusive igneous rocks in the series. "— 

Lower Division. — Mainly igneous consisting 
of basic and acid lava flows, and mcrnsive dykes 
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and sills. There are no clearly recognisable sedi- 
menffa ry" roc ks in this series. 

Distribution. 

It has already been suggested that, at the close 
of the Archaean period, the Dharwar System proba- 
bly covered the whol e of Souther n India as a very 
thick corrugated'HTantTe concealipg yneat^ JJLthe 
complex_oLgi aQitic roo ks^^riTcFr had intruded at 
dlffereuT'periods into the base of the System. 
Much of the original cover has been worn away 
since then and only the jlee per portion s of that 
corrugated mantle, saved "from further destruction 
by denuding agencies, are preserved still, here and 
there, as isolated hands "or patches of varying 
dimensions. These, we generally call Schist BeLfaa 
and they form, in the aggregate, about 5,000 sq. 
_ miles, hi Mysore. For purposes of description, they 
may be grouped into t hree main bands — the 
western, the, cent ral and the eastern^ 

The Western Band.— The western band is by 
far the largest of the three ancTTorm.s an important 
section oT the Dharwar System; but it is broken up 
into a number of large irregular patches, se parated 
by granites and gneisses. It covers in "Mysore, 
altogether, an area of a little more than 3,000 sg_. 
miles. Comprising of a large part of the eastern^ 
half of the Shimoga District, the band continues in 
a soath-easUjdirection forming the Bababudan belt 
in the Kadur Distri ct, the Hole-Narsiptrrbelt irUrTe 
H assail D istrict and finally, the Krishnarajpet belt 
m "the Mysore District. 

The Shimoga belt, which forms the largest 
Shimog. belt. patch in the western * band, 

covers an area of about 2,500 sq. 
miles and forms the continuation of the belt 
of schists of the adjoining Dharwar District, — the 
type area. For the Dharwar System. In this belt, 
ail the prominent types of rocks, of which the 
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Fig. 23. Scarps formed of ferruginous quarfzite (ISanded 
iron-stone). The beds dip ut a low angle to 

the left. Bababudan hills. 




Pig. 24. Configuration of hill formed ol Vertical beds of ferruginous 
quartzite Hanked by softer schists. Saknnagirj hill, near 
Hirnr, Kadur District. 
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Dharwar System is composed, are found fairly well 
preserved. Structural evidences indicating the 
sedimentary origin of the qn artzite.s and conglo - 
merates are found as relics near Saulanga, Hqsj ie — 
and other" places (see map opposite^ It is from a 
careful investigation of the different parts of this 
schjsij Jriejt that the above classification oE the 
tmarwar System into the t hree series or divisions 
has been suggested. 

The lowest division, as we have seen, is made 
up almost' entirely oFacid and basic volcanic rooks 
of several types. The""products of their disintegra- 
tion and decomposition formed the source for the 
oldest recognisable sedimentary rook s in the region 
which, together with some ign eous ro cks, constitute 
the middle division. "In some parts of this schist 
belt," this division is overlain by another thin serie s, 
of sediments which commences with a layer of the 
younger conglomerates. This, we may consider as 
a third series, forming the upper division of the 
Dharwa r &v,stejii, 

From complex folding and from several other- 
causes all these series of rocks have been so dis- 
turbed and altered that it is not always possible to 
recognise their proper sequence of formation in 
every place. Therefore, we will only mention the 
main series of rocks found in the other parts of this 
band, without giving a detailed classification in each 
case. 

JBababudan Belt. —Immediately to the smith— - 

of the Shimoga belt lies the 

B.babud.n belt. Bababudan belt, but cut out from 

li by the granitic rocks of the 

Shimoga and Tarikere regions. It consists of 

about 500 squar e miles a nd is composed mainly of 

iron ores' and banded iron stones which form the 

crest and summits of the Bab aim dan range of bills 

(Figs. 23 and 24), while the hornblendic ro cks and 

greenstones are exposed on t.VJpiir Irvwpj Hft.uk^_g.T>ri 

"furth er do wn in the valleys To tnenorth-east and 
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east of the Bababudan range are exposed a series 
of rocks made " up largely of chloritic 
congloraerate, quartzite, thin barfas~oT TImestiorje, 
afid some uTfcrabasic igne ous rock s aricl their 
alteration products : and tbese are all similar to the 
rocks of of the middle division in the Shimoga 
belt. 

Hole-Narsipur Belt. — Some distance to the 
S. E. of the Bababudan belt is_the_ 
boit 0le " N " ,ipUr ' small but" extremely interesting 
belt of schist's, near Hole-Narsipur, 
which covers only about 100 sq. miles. It forms, 
more or less, a connecting JinlstTBtWeen the l ess 
altered schists of the northern areas and the mojji.- 
highly altered strips and stringers of schists exposed 
further south in the Mysore District. The belt is 
comprised of numerous interesting rock types 
containing highly .altered igneous and sedimentary 
formations and other rock types formed from several 
complex processes. 

Krishnarajpet Belt. — To the south east of 
Hole-Narsipur belt are two other 
KrUhn«r«jpet belt isolated patches of schists— which 
form the Krishnarajpet (also 
known as Attikuppa) and "The Hadnur be'lU±, 
They consist mainly' of some horn blend ic and 
serpentine rocks, and there are no"~reliable indica- 
tions of the presence of sedimentary rocks in the 
region. 

The Central Band. — The central band of the 
Dharwar schists forms a continuous belt and run* 
through the middle of the State with a N. N. W. 
trend in the 'Chitaldrug District, where it attains a 
maximum width of '25 miles. Passing southwards 
through the TjimE uFJn^ Mysore D istricts, the 
belt splits up v TnTonarrow *rTfahcKes and finally 
disappears a few miles to the south of Seringa- 
pafcam v It has a total length of about "170 milesTo. 
' the State and covers an area of about 2,000 square 
miles. a — -— 






*f*r_ : — „' ' -* 




£pSiS§5* 




SME!v*'&^v"»s?(E 


Jv 






; 






HF 




^Kto* $T i 


■•■> • ', u 




I " ■ ■ x 







£ a> 



<- ^ e 
i— • >- c 









33 

Chitaldrug Belt. — The main rock types of the 
Chitaldrug belt are, more or less, 
iiuidrug belt.;; similar in appearance to those 
which we noticed in the fihilTlPg"- 
t. In the Chitaldrug belt also, currenfcjbed€lia#-. 
? ri p_ple m arks are preserved in "fh'equartzifces 
ir Talya, Madadkere and near ChikkonnanEaTfi. 
theconglomerates near Talya7"h"ere "and there, 
)bles of current bedded quartzites have been 
ind, just as in the conglomerates of the Shimoga 
t (Fig. 25). 

Though the geological structure of the Chital- 
ig belt is more complicated due to the larger num- 
• of intrusions of basic igneous rocks, yet we find a 
neral parallelism in the order oFsuccession of the 
limentary formations of this belt with those of 
i Shimoga belt. In the central part of the 
italdrug belt, where the basic igneous rocks are 
gely exposed, the sedimentary rocks are v ery 
iignificanl, (Fig. 27) ; but on. the eastern and 
stern sides they are quite prominent and resemble 
character the sedimentary rock formations of 
i Shimoga belt. In this belt, there are numerous 
posures of dark hprnblendic rocks which arc not 
^spicuous m~~theSliimoga " belt. Among the 
limentary formations of the Chitaldrug belt also, 
o separate sets of conglomerates, like those of 
3 Shimoga belt, can be recognised. Based on 
Dir distribution, the Chitaldrug belt can, similarly, 
classified into three separate divisions which 
rrespond in a general way, to the t hree divisio/ ia-. 
the Shimoga belt. 

Proceeding southwards the belt gets narrower 
d to the S. E. of Chicknayakanhalli hornblendic 
;ks are found in larger proportions. The rocks 
5 all more altered than in the Chitaldrug area 
d conglomerates are rare. As we trace these 
:ks further and further southwards we find them 
)re and more altered and consequently it becomes 
ry difficult to recognise and separate the 

5 
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remnants of true sedimentary rocks from the 
igneous ones. 

The Eastern Band. — The only conspicuous band 
in this region is the well-known Kolar Schist Belt. 
Situated near the eastern end of the~SEate, in the 
Kolar District, this belt of schists extends noith— 
and s outh for a distance of 40 miles with a 

"m aximum width n * 4 ™ll£S-.'''' n ' gprin ^ i n a i' an area 
of about , 100 s ojiare iinjjga. Owing to its importance 
as the c e^re^ SB^ffl^l^hiing industry in the 
State, inlact in aTTlridia, the geology of this schist 
belt has received considerable attention from the 
officers of the State Geological Department, from 
the geologists attached to the gold mining com- 
panies, and also from other expert geologists who 
have occasionally visited the area for various 
special studies. 

The Kolar schist belt is composed mainly of 

dark hornblende schists which vary 

Koi«rb«it. from fine to coarse in texture. 

They are considered to have been 

originally formed as a series of basic lavas. Along 

with them, there are some thm bands of rocks 

which contain tremolite and actinolite. They are 

classed separately arT&'tfi'rmed amphibolites. Close 

to the eastern and western edges' of the belt, there 

are some " conglomeratic rocks " and siliceous 

schists, which are considered to be igneous in origin. 

Scattered in the gneissic area to the west or 
this belt of schists are some isolated stringers of 
rocks which contain cordierite, silliinanite, 
corundum and other minerals. These may, perhaps, 
represent the altered remnants of the sedimentary 
rocks comparable to those of the middle division of 
the Dharwar System iD the Shimoga belt. 

Besides these three main bands, there are a 
few other stringers of the Dharwar schists scattered 
about in several parts of the State. 

Sargnr Granulites. — Apart from these several 
belts and patches of distinctly recognisable Dharwar 



riiATK Mil. 




Fig. 2G. Topography of bills formed of " Sarg 
north of Sargur. Mysure District. 
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Fig. 27. 



Topography of hills formed of clay schists,' the day" hills M-e 
in the distant background and the foreground is a" complex 
of ohloritic schists and trap, ooatsUifog veins of lend anti- 
mony ores, on which are some prospecting sbaftB. Near 
Cfiitalclrag. 
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fcs, there are some bands of rnetamorphic rocks 

h contain varying proportions of sillinianite, 

ite, __ staurolite, graphite, corundum, garnet, 

'i and other minerals, associated with granulitic 

lous rocks covering a fairly wide area" iti'TEe 

a~wes€erojrjart of the M ysore District. They 

typicaTTyseep near Sa rgur ( Pig.~26). __ . With 

3 schists are fdund, at WeTlalu places, a few 

bands of crystalline limestone, and some 

Led iron stones containing magnetite, diopside, 

irsthene, garnet and quartz. There are also 

ral types of ultrabasic igneous rocks which at 

i,in places intrude the schists ; — and some of 

a, to the east of this complex zone, contain 

able deposits of magnesite and chromite. 

ng to the isolated nature of these highly 

talliue rocks, we have not been able to ascer- 

, as vet, whether they form part of the Dharwar 

iem and if so. to which of its particular 

sions. 

Progressive Alterations. 

Summarising this necessarily brief account of 
Dharwar System we see that several varieties 
rocks, formed under diverse conditions, are 
lprised in it. In the northern parts of the 
te, where the rocks are least altered, better 
served, and exposed over wide areas, it is possible 
us to recognise, to some extent, their original 
racters and to classify them into three separate 
ttigraphic divisions. As we proceed southwards, 
topmost members disappear having been 
loved by denudation, and those of the lower 
tions get gradually split up and torn apart from 
i another by the gran itic rocks w hic h have 
aded tbem. Consequently the severed members, 
h~ trTetl' varying degrees of alteration, being 
jointed and scattered in the gneissic complex, 
mot be arranged, in these areas, in any clearly 
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recognisable order of succession. The banded iron 
stones, which have escaped, to a considerable 
extent, denudation on account of their' weather 
resisting qualities, have developed new minerals ; 
the clay schists have become thoroughly crystalline 
and altered almost beyond recognition ; the lime- 
stones and quartzites, become less conspicuous 
in the central parts of the State and where they do 
occur, they are so highly altered that their sedi- 
mentary origin is a matter of doubt, and further 
south they are still less conspicuous or have almost 
entirely disappeared. The conglomerates also, are 
lless conspicuous in the central parts where they 
are considerably sheared, and since some other 
rocks assume in this area, a false conglomeratic 
aspect due to several obvious causes, it is not 
always easy to separate the true conglomerates 
from their false proto-types. They disappear 
altogether further south. Among the several types 
of volcanic rocks, which form such conspicuous 
members of the lower division of the .Dharwar 
schists, in the northern parts, only some .hornble nde 
schists and foliated greenstones are noticeable, and 
the acidic" rocks are not seen. Probably they are 
incorporated as unrecognisable remnants, in the 
later granitic rocks and form an integral part of the 
gneissic complex. 

Mineral Wealth. 

The Dharwar System in Mysore, has been 
found to be the storehou se of many of the State's 
economic minerals. 



Gold. — 'The Quartz reefs, encased in the dark 
hornblende schists of the Kojar Gold Field, have 
already produced, during the last sixty years, goldTtfi 
the extent oM 8 million ounces, worth more than 
a hundred crbres of rupees. Quartz veins, which 
inTersecfc the chloritic schists of the Shimoga, 
Chitaldrug and other parts of Mysore, have also" 7 
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M. Alluvial vvosliiuK tor {fold in llic tied of tlie XungftbliaclrB river. 
Near Holulur, Uounali Tnhik, Slismoera district. 




Fiy. 29. iiivrr U-rracx-s and gravels washed tor ,<:nkl. JX'rar HuiijauUeru, 
-Mysort' District. 
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Fig. 30. Iron, orx transported from Kemflaangundi mines, through 
aerial ropeway, and dumped at the lower tcrciiuUK, I'auigob&il. 




Fig. 81. Workings find ore stacks. Government Chronic Mines, Byrapur, 

Hassan District. 



37 

n found to be gold begjajqg^, though at present 
re are no productive mines on any of them, 
ir Honnali, layers of sand and gravel, in the 
iga-Bhadra river and its tributaries, contain 
ill particles of alluvialPgoTc l ; and it is from one 
ihese, a nu gget,, weighing about 4£ ozs. Cwoxfch 
presenf Ks . 600 ) , had been found some years 
fc Tn Mysore, alluvial gold, though widely 
tributed in the sandy beds of streams draining 
Dharwar schists (Figs. 28 and 29) does not 
m to occur, however, in concentrated, rich 
.ches. 

Iron Ore. — Consisting mainly of haematite is 
ind, in millions of tons, capping the Baba budan 
Is. The deposits near Kemumngundflbi^lJeTn'g 
ned and the ore is transported (Fig. 30) from 
H'e to BJjjukaitatii, where it is smelted for manu- 
ituring pig iro n and steel. There are several 
ier deposits containing fairly large quantities of 
n ores in the Dharwar schists of other parts of 
psore. 

Manganese Ores. — Though not^oL-^ryhigl 
ide, have been mined to the extent ofT/' 5,000 
OS- from the several deposits in the chloritic 
fctists in the Shiraoga, Cbitaldrug and Turokur 
.stricts. ThertTSttrhexisbs large quantities of low 
ade ore which, owing to several disadvantages, 
ch as heavy cart hire, high railway freight, etc., 
nnot be mined and exported with profit to foreign 
untries in competition with similar deposits of 
her countries which are more favourably situated 
r cheaper transport. 

Chrome Ore (Chromite). — Occurs in several 
:posits in the thin band of ultrabasic rocks which 
ins for a"b~o u t20_rail e s from Nugpehaili . Hassan . T 
istrict, in a NTSVW. direction tow aj-flsJasiketep' 
here are also rome good deposits, associated with 
ie ultrabasic rocks, further south in the Mysore 
istrict, near Shinduvalli, Talur and their adjacent 
arts. ' "Some of the deposits in the Nuggehalli belt 
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ire of low grade, but those at JByrapur are very 
jood and contain from 48 to 50 per cent of chromic 
ijxide, They are beiug"~worked (Fig. 32) directly- 
by the State Geological Department, and have 
ilready produced more than 75,000 tons of high 
^rade ore. They may probably yield another 
50,000 tons of good ore. 

Ores of copper, lead, arsenic and antimony 
have also been found in the vicinity of Chitaldrug 
and at other places, but these several deposits, 
where they have been tested, have not been proved 
to be extensive. 

The Dharwar System contains, in addition, 
many non-metallic minerals. For instance, — 
rnagnesite and asbestos are found, as veins in the 
altered ultrabasic rocks, in the Hassan and Mysore 
Districts ; limestones, of several varieties, are found 
in very large quantities in various parts of the 
Shimoga and Chitaldrug schist belts. The high- 
calcium limestone found at Bhadigun d, nea r 
Bhadravati, is being mined and utilised for the 
manufacture of Portland Cement, and some of the 
deposits of dolomitic Inuestoues are being used as 
fluxes for iron smelting at Bhadravati. 

The Dharwar System yields also, some of the 
beautiful ornamental stones of Mysore. The dark 
grey crystalline limestone or marble, the handsome 
emerald-green fuohsite-quartzite tne grey potstoneij, 
which have been extensively used ' for intricate 
carving purposes in the Somnathpur (Fig. 34), 
Halebid and Belur temples,' and the Hiriyur slabs 
which could he used for paving purposes, are all in 
the Dharwar System. 

Therefore, we see that the rocks of the 
Dharwar System are not mere matters of abstruse 
scientific interest to us, but they have given us in 
the past untold wealth and will probably continue 
to enrich us for years to come, provided we learn 
how to make use of their contained mineral 



n,.\TK xvi. 




ip, 32, Open cast mining, Government Chrome Mines, Byrapor. 
Tlfwsn i Dislriet. 




Fig. 33. Open cast mining. Government 
Graphite Mines, Gamicliarpur, BOW- 
ringpet Taiuk. 
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sits to the best interest and advantage of the 
try. 

3. THE GNEISSIC COMPLEX. 

With this brief account of the Dharwar System 
fill now turn to the vast gneissic complex 
h, at the present day, occupies by far the 
ter part of Mysore. 

In the area covered by the. gneissic complex 
ind different types of granites and granitic 
sses, — porphyritic granitesfFig. 35), normal 
ites (Fig. ~317r deformed or foliated granites 
. 36), banded granitic gneisses ancT some other 
s which are not true granites but have become 
itic in appearance by later alterations. From 
heterogeneous complex we will first separate 
true granitic intrusions and consider them. 

A. Granites. 

Normal and foliated granites exposed in several 

s of this vast complex may B'e™cTassified into 

well defined series,, each representing a separate 

m' of intrusion. The two series of granites 

■ be called for the present, the Older Granites 

the Younger Granites. - 

The^rHcIer Series of Granites covers the greater 

part of the State and extends 

i«r Gnnitai. probably over a large portion of 

S_ojiJJi_JLndia also, It consists of 

;rent types. Some are coarse and porphyr itic, 

us f^neand even_graine7T; some are fl arii gre 



igh t grey in colour and others pink ; some are 

~ other 



any, banded and gneissic, and others bomoge- 
us. Individually, all these do not form large 
bs and it is not necessary to describe them here 
letail. In many places, some of these types 
found mixed up into a complex. However, we 
. distinguish, consistently, in such complexes 
se or four well recognisable types, such as the 
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andjd_^xairi£ic jgneiss, the coarse porphyrinic 
nelssic granite and the finer and even grained 
rey granite, which seem "to have"^SOlidiiied, one 
iter another, with large intervals of time though 
11 of them, evidently, belong to one epoch of 
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g aS. Diagram showing the relative age'ofdifferent rock typee info granite 
complex. Dark hornblende schist, (a) of the Dharwar system and (6) a 
banded gneiss are both seen as included bits in (c) a coarse darVgrey 
granite; (c) is intruded by (<?) a .'light grey, fine grained granite; (d) is 
intruded by (e) a pogmatite; and (?) in turn is intruded by ( f) a 6nn 
grained' acid vein. From these relations we may infer that (a) the 
hornblende sohist is of an older series cnt out by a complex granite 
intrusion of which (f) the acid vein, waa the last to consolidate. 

Lalbagh Quarries, Bangalore. 

itrusion. Wherever these granites are found in 
rect contact with the Dharwar schists, they 
iow an intrusive relation to the latter. They 
ive penetrated the schists and torn them up into 
agments of different shapes and sizes. In any of 
le large granite quarries, which are so common all 
per the State, we can readily see irregular patches, 
reaks and stringers of the older dark hornblende 
Shist welded in the granites. Other members' of 
ie Dharwar schists, like quartzites, may also 
ive been similarly torn up and incorporated in 
ie granites, but due to their colour and character 
;ing similar to the granites, they are not easily 
icognisable 

The granites of this series form, generally, 
olated rugged hills (Pig. 40), which stand out 
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PorpbyriUe granite. Observe the coarse felspar crystals, like 
the one at the end of the pencil, scattered throngliout. Near 
Closepet. 





g. 3C>. Granitic gueiss. Observe the parallel arrangement of 
white felspar crystals and conipareit with that of the. 
granite of Pig. 30. Near Bangalore. 



J'l.UT. MX. 




37. Banded gneiss, Note the alternating bauds of light coloured acid rock 
and tlje darker micaceous layers. Murkonahalli, Tuiukur District. 




Fig. 88. Horizontal joints in granitic gneiss, which facilitate the 
marrying of the rock into dab. and blocks of required 
dimensions. Lal.Bagb quarries, Bangalore, 
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40 Cliartic'cristic Imioffrsphy of " OlcW (li-unii-i--. ". Note Ihe 
whole hill composi-d of loosely piled up bun I tiers. 





v. -11. 



Different configurations of Uie " Younger Grumte.s". Observe 
Hie conical peaks and precipitous cliffs, and the entire hills 
formed nminly of cinp]e yigunlic boulders. Hills of the 
Oosepct Hauge. 
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ly from the plains, or a chain of gently 

ting smooth hillocks. In many places they 

ken up into boulders and some of the hills 

mp'oswJ~aImost entirely of such boulders, 

piled up. In the low ground, the granites 

2n as irregular patches or bands exposed 

at the surface or a few feet beneath the 

: soil. The granites of this series have -beao- 

iO termed, Peninsular Urneiss," bat since 

gneissio area" of Fenins alar India, there are 

. number of other rocks which may not have 

/ted as granites, we need not adopt that 

The term Older Granites \vo»W serve our 

e 

ymewhat different in appearance to the series 

of the Older Granites considered 
rCr.nitei. above, there is another granitic 

series of considerable magnitude 
constitutes the Close rje t range of hills.. This 
jed, in Mysore, as tneuj ogepet Gran ite. It 
a band of about 20 milelTTn width and runs 
ih rough the middle or the "State, in a north 
)Uth direction^from thejlauvery Biver near 
.rnudrarp in the south, to Molakalmuru in 
treme north, a' distance of over 200 miles, 
oly it extends much further, both north and 
into the adjoining British territory. It has 
;ing appearance in the landscape forming a 
of rounded hills, many of which are almost 
nade up entirety of single gigantic boulders, 
of the hills are conical, but many are flat at 
p with precipitous, steep sides (Fig. 41). 
onspievfrrus among such hills are those of 
)et, Savandurga, Sivaganga, Devar avadurga, 
3£iri andJPavgadjt. This serieFlilsoTorTlJB h- 
e,x but consists, in the main, of coarse granites 
ning large platey crystals of shining pink or 
felspars. There are also some finer grained 
which contain pink porphyritic felspars. At 
argins or where they are intermingled with 

6 
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older gneisses, the Closepet granites are deformed, 
banded and gneissic in appeaxmce*. In spite of this 
CormpteSffyT" the series, as a whole, has got its 
distinguishing characteristics, and it forms a clearly 
marked intrusion of a separate epoch later than 
that of the Older Granites. 

Outside the zone forming the continuous chain 
oi this series, there are some other isolated masses 
Eorming the Hosdurga hills, the Arsikere and 
Banavar hill ranges, 'the Chamundi hiT!, and some 
Tow hills to the south of 'Heggaddevankote, which 
ire very like in appearance to the Closepet granite 
md may belong to the same age. Round about 
ihe Arsikere and Banavar hills are found acid dykes, 
orming " probably the"offshoots of those granitic 
nasses. In the Seringapatam and Mandya Taluks 
here are numerous" dykes of porphyry and felsite 
vhich are believed to be connected with the 
ntrusive epoch of these younger grauites. They 
ield a large variety of the most handsome and 
■rnamental building stones found in the State. 

B. Granitic Gneisses. 

At the eastern edge of the K,olar schist belt 

is a zone of a fine grained, gritty, 

cbunpion Gneiit. micaceous gneiss containing some 

"bands of a normal granite. It is 

jggested that this micaceous gneiss is a highly 

rushed phase of a very ancient granite which 

ltruded the Dharwar System, even earlier than 

3e Older Granites we have already considered. It 

also believed that this very ancient _ ' granite ' 

ive rise to the auriferous reefs oFThe Champion 

ide of the Kolar Gold Field, and hence has been 

irmed "Champion Gneiss." The micaceous 

leiss contains grains or blebs of opalescent quartz 

ith a characteristic colour varying from a milky 

ue to dark grey. In the Shimoga schist belt, 

;ere are some patches of micaceous gneisses and 
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)lcanic rocks which contain blebs of similar 
3ent quartz, and they are found to be true 
>rs of the Dharwar System. It is doubtful 
micaceous gneiss bordering the Kolar schist 
in any way, different to them and since we 
t certain that it actually is a crushed granite, 
:d not separate it from the gneissic complex 
■anitic intrusion of any earlier epoch than 
der Granites. 

arming the Biligirirangan range of hills and 
also the high ground fco the west; of 
ckite. Periyapatna, on the Ooorg Frontier, 

v are some gneissic rocks which differ 
juch in appearance from the granites and 
;s we have till now considered. They form 
p by themselves and vaj^vjjojiaiilfir_ablj_ in 
sition, ranging from acioTToialtrabasic types. 
tre all dark coloured and invariably contain 
neral, hypersthene. Larger bodies of similar 
iiro found to the south of Mysore, forming 
evaroy, the Nilgiri and the Palni hills. A 
d account of this interesting series was given, 
3, by T. H. Holland (now Sir Thomas) who 
d the several types into a single family— 
jharnockite series. He considered the 
;rs of the CharnorTkite series to be i gneous 
*in, and as products of differentiation of a 
magma which intruded the older granitic 

}S. 

com our recent studies in Mysore, of the 
3ckite rocks, we think, however, that the 
. members of the series do not form normal 
s rocks solidified as the split up portions of 
rticular magma as conceived by Sir Thomas 
id. but constitute a complex series of rocks, 
>ably different periods, which, having been 
up and very highly altered, have given rise 
series. Bocks very similar to the Charnoc- 
re found in South Africa, Australia and some . 
Darts of the world, and the geologists who 
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have studied them, also believe that they are not 
normal igneous rocks. 

From this accout of the great gneissic complex, 
we see, therefore, that we can distinguish in it 
granitic intrusions of two different epochs. There 
are also two other series of granitic gneisses which 
have certain distinguishing characters but these do 
not seem to have formed as typical granitic 
intrusions. It will be sufficient for our present 
purpose if we realise, that in the Mysore Archaean 
Complex, the Dharwar System forms the oldest 
recognisable group and that this has been intruded 
from below by two sets of granitic rocks of different 
ages ; and these, with some other doubtful members, 
constitute the great Archaean Complex of Mysore. 

C. Economic value of Granites. 

Slabs of different dimensions are being 
quarried (Fig. 38) from the several types of these 
granites and granitic gneisses in various parts of 
the State. Some of the grey, fine grained, uniform 
granites are largely used for pillars, pedestals and 
for other architectural purposes (Figs. 44 and 45). 
Of late, kerbs and memorial stones made out of 
some of these varieties of granite are being largely 
exported to England. Since ]933, about 27,000 
tons of these kerbstones and memorial stones, 
dressed from the"~granite8 quarried from Sarakki 
and other places neax — Bangalore, have b"een~ 
exported. The finer grained vari eties_adapt them- 
selves very well ToTToulpturaT purpose's? The far- 
famed, beautiful image of Comatesvara (Fig. 43) 
at Sravanabelagola, carved from a'singTe boulder of 
fine grained, light, grey granite, shows what could 
be done out of these stones ; and the fact that the 
image has very well withstood the buffettings of 
wind, weather a,nd rain during these 1,000 yeafs, 
since it was carved, bears ample testirSony to the 
wearing qualities of some of these granites. 
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Fig. 42. Granite boulders (tors) formed by weathering along wide spaced 
joints. Menr Cliitaldrug. 




Pig. i'i. A Granite image, carved front a single boulder, showing' on 
the left side patches of pitted surface formed due to 
natural weathering. Note how the stone lends itBelf to 
fine carving. Gomatesvara image, Sravanabelagola, 
Hassan District. 
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Fig. 44. Monolithic Umbrella cavvwl fvoiu >t fine 
Kniiucd granite. Ga\ ipur kinpli', Bamuloii'. 




Fit;. -*5. A grunito building ; souifosed of graojts pillaiv, pi-anile walls, 
"raulte bnseulent, etc, Tuclmulogleal Institute, BamjaWe. 
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When cut and polished some of the pink coloured 
varieties of granite, yield handsome stones suitable 
for decorative purposes. 

In the granites and gneisses are found the peg- 
matites f rom which we get quartz, felspar and^liina 
"clay (ka"olin) and all these, mined from different 
deposits "lie'&r Bangalore, are being used by the 
Government Porcelain Factory for the manufac- 
ture of high tension insulators and other ceramic 
products. Fire claya, of different varieties, are being 
mined for the manufacture of stoneware pipes, fire 
bricks, etc. It is likely that the quartz; and felspar 
will be used, in the near future, for glass manufac- 
ture. Mica is another important mineral which 
is obtained from some of the pegmatites in the 
State. 

Granites by themselves have not given us any 
valuable metalliferous deposits, but the gold bear- 
ing quartz veins, like those of the Kolar Gold Field 
and other parts of Mysore, are believed to be 
genetically connected with the oldest granitic 
instrusion into the Dharwar schists. 

4. DYKE ROCKS. 

Traversing the gneissic region are found 
swarms of dykes which are prominently noticeable 
at the following three centres : — 

(1) Hornblende Dykes. — In the Channaraya- 
patna and Hole-Narsipur Taluks, of trrg^ Haaaan _ 
IJiiirlcfc, is a swarm of dark hornblende "dykes 
which, when viewed under the microscope, are 
almost similar in appearance to the dark horn- 
blende schist of the Dharwar System. They 
traverse the gneissic region generally in an east and 
west direction, and are believed to b e later in age 
than the granites and gneisses (Peninsular gneiss), 
'~~ ■•- (2) Norite Dyken.— To the south of Kaghpur, 
Bangalore Taluk, is another swarm which consists, 
mainly, of dykes of norite containing the mineral 
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hypersthcne. These dykes are generally north and 

(3) Felsite and Porphyry Dykes. — Round 
aboutArakere in the Seringapatam Taluk, is the 
third swarm which consists "51 'dykes of 
acid rocks, like felsites and porphyries. The dis- 
position ol the dykes in this region forms more or 
less a broad circle. There is a similar set of dykes 
near Arsikere and Banavar. These several dykes 
of acid rocks, cut across the granitic gneisses and 
also the younger Closepet granites, and therefore 
have been formed subsequent to the intrusion of 
the latter, though perhaps they belong to the same 
period of intrusion as the Closepet granites. 

IV. Post Archaean Rocks. 

Doleritea. — Subseqent to the formation and 
folding of the Archaean Complex, the whole country 
has been invaded once more by a series of 
basic dykes — chiefly dolerite — which from their 
freshness and absence of deformation are regarded as 
post-Archaean, and it has been suggested that they 
may be of the Cuddapafa age (Figs. 48 and 
49). 

Laterite, — The only other rock formation, in 
Mysore, of any large extent, is laterite which is 
of comparatively recent formation and forms a 
horizontal capping on the upturned edges of the 
folded and worn out Archaean rocks (Figs. 50 and 
61). It is mainly an alteration product of the 
underlying rocks, but the subject of its origin and 
classification is too complex to be treated here. 
The laterite is not of any great economic value, 
but in the Malnad r egions, where it is largely 
found, it is c*ut int6~ rJfrrAs~ and used for buildings. 
It is rather soft whilg^ut, but hardens considerably 
^ pn exposure. Tratreritel'oTms also a good road metal 
The highly aluminous variety, capable of furnishing 
good Eritrminium ore (bauxite), is rare in Mysore. 
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PLATE XXIV. 




Fig. 48. Doleritedvke (black bandieuttiiigthrnugh 
the granitic gneiss. Near Bangalore. 




Fig. 49, Spheroidal weathering of dvke Ohepr™ *),„ 

out like the T.u of an o"on "* **'" PCCh " P 
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Fig. 50. Laterito hill. Nandagudi, Iloakote j?aluk, Bangalore. 
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Fig. 51. Laterite bill Capping, and protecting from erosion, kaoli 
deposits. Near Naudagudi. 
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Tabulae view of the Mysore Rock 
Formations. 

The several rock formations of the Mysore 
Plateau, which have been described in the 
previous pages may now be arranged in their order 
of formation as shown in 
statement : — 

Original Formations. Prdh&blc Altorationi 

12. Recant soils and gravels 



the following tabular 



Probably 
Tertiary 
Pre. 



11. Larerite 



^re-Cambrian 10. Basic dy^ses, chiefly dolerite. f (/A 4 d- O^C^hj 

f 9. Felaite and Porphyry dykes. t. 



9. Felsitf- arid Porphyry dykes . 
B. Closepet granite series 

Formation of the (,'harnookito 

series — 
7. Norite dykes 
6. Hornblende dykes 



Slightly crushed and 
Structurally altered 
into (rrsirollte dykes. 



Peninsular Gneiss : Complex graui tic gneisses 

t, ° I 5. Some farraginous and cherty Somewhat crushed, but 
g/K j silts, clays, calcareous silts otherwise easily rocog- 

£>'P "] and c.Jays, impure quartzitos Disable. 

L and conglomerates. — (Local). 



PB 



C 4. Granite porphyry and some 
granites, fine and coarse. 

J 8. Iron stones, lime- Basic 
scones, argillitcs, and 

->. rjuartidtes and ultrabaBic 

conglomerates — intrusives. 
and also ashes, 

| tuffs' and other 

^ voloanio products 

f c i. Rhyolifees, Felaites and quarts 
prophyry and other acid 
volcanic rocks with opalescent 
quartz, 



lh3 



Basic 
dykes. 



volcanic flows and 



M icaceous granitic gneiss- 
es and crushed foliated 
gneissic granitos. 
landed iron stor.es with 
ampbiboics, etc., gra- 
nular crystalline lime- 
stones, quartzites, 
schistose conglomera- 
tes ; all highly crushed 
and crystalline. 

Quartz schists, mica- 
ceous quartz schists 
and gueisses with opal- 
escent quartz, highly 
crashed. 

Green stones, Horn- 
blende schists, etc. 



V. Geological History. 

With the foregoing brief account of the several 
rock formations of the Mysore plateau, let us now 
try to visualise and re-construct its past geological 
history. We cannot penetrate sufficiently far into 
the hoary past to ascertain with any definiteness 
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the exact conditions which prevailed over this por- 
tion of the earth, or trace the correct configuration 
of land and water in those unknown times. How- 
ever, very many million years back, during that 
dim remote period when the earth had not yet seen 
the dawn of life, there occurred a tremendous out- 
burst of volcanic energy. Through numerous 
fissures in Sifiercn? parts of the earth's crust welled 
out liquid lava which, flowing over land and water 
alike, covered a vast surface. AVhat exactly was 
the extent of the surface so covered we cannot say, 
but at least it comprised all the area which we now 
know as Bo u t horn Indi a. These lavas were of a 
basicjifluap'SsIfciori and the material left behind in 
the fissures through which they welled out, 
congealed to form wall like masses of basic dykes. 
A long while after7*over aHunoirecT portion of the 
ground covered by these hardened basic lavas, were 
poured out, again, to a less extent, comparatively 
thin flows of fresh lavas of a more acidic composi- 
tion. It is possible that these acid lavas were 
erupted through volcanic vents in the neighbour- 
hood of shallow stretches of water. 

Under a hot moist climate, these rocks under- 
went a rapid chemical decay. The debris, formed 
from their decomposition and disintegration, 
conveyed not very far from their source was thrown 
down as primitive sediments in the shallow stret- 
ches of water surrounding the land areas of those 
days. The traces of those early sediments we now 
detect, with considerable difficulty, iu certain parts 
of the Shimoga and Chitaldrug belts of the Dhar- 
war schists. We cannot, as yet, probe further and 
ascertain clearly the exact conditions under which 
the limestones and the banded iron stones were 
deposited ; and also the extent, depth and 
nature of the basins in which these various sediments 
were so formed. Concurrent with this sedimenta- 
tion, there were also intermittent stages of volcanic 
activity. 
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The sedimentation was interrupted by the 
uplift of the floors of these ancient shallow basins, 
at about the end of the Dharwar period, and during 
this process of uplift, the volcanic rocks and their 
associated sediments got highly crumpled and 
corrugated ; and were rendered crystalline and 
schistose. A series of granitic rocks propelled from 
the interior of the earth penetrated irregularly, into 
the base of these folded schists and by diverse 
processes have altered them almost beyond recogni- 
tion oonv-ft rtjija g the .schists into ban d ed gneisses ; 
the sedimentsTinto^seudo igneous types ana so on. 
After a long interval, there was again a further 
disturbance caused by the intrusion of the granitic 
rocks of the Closepet range which induced, in their 
vicinity, re-crystallisation and development of new 
minerals, in the already altered older crystalline 
schists. From the effects of this granitic intrusion, 
the older schists were re-constructed into several 
interesting rocks, including perhaps some of the 
types of the charnockite group. 

At the end of the Archaean times, Mysore, with 
its corrugated Dharwar schists underlain by a 
complex series of several granites, formed part of 
an extensive land mass. It must have been then 
a most uninviting stretch of barren ground with a 
monotonous dull coloured landscape, unrelieved by 
any bright patches of vegetation, and oppressively 
silent without a single animal to disturb its sombre 
solitude. 

However, this portion of the land has never 
been under water since then, and consequently 
never received any marine sediments of later ages. 
Except for the intrusion of some small basic dykes 
of a later j&ge (Cuddapah age), the chronological - 
history of the Mysore rock formations had been all 
but completed by the end of the Archaea n times, 
millions of yearsbefore the period of appearance ol 
the exuberant plant growth which gave rise later 
t-0 the coal formations of India. It can, doubtless, 

7 
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now be realised why we cannot find coal in Mysore 
and how very useless it would be to hanker after 
it, though no doubt we would have been all the 
better for the possession of a few coaLseams 
here. ■ * \j" "' *" 

From the end of the Archaean times, this land 
has stood like a buttress subjected only to sub- 
asrial denudation. The various destructive agencies 
have been acting, since then, undisturbed, upon 
this terrain of Archasan land in wearing it down to 
the present landscape with its diverse beautiful bits 
of scenery of which Mysore is justly proud. From 
the Dharwar rocks have been carved out the 
magnificent, crescent shaped range of the Baba- 
budan hills which stand like the lip of a gigantic 
crater overlooking the Jagar valley ; and from the 
granites, fantastic isolated blocks or congeries of 
beautifully piled up bouldery tors. From the 
gneisses have been carved the beautiful Bihgiri- 
rangan hill range and the Gropalaswamy hills, and 
also some tremendous gorges, such as the one near 
Sivasaroudrarn into which the Cauvery leaps from 
G-anganachukke, or that, into which the Sharavati 
hurtles down (Figs. 60 — 63) from the stupendous 
rocky ledge of G-ersoppa. Galleries and caves 
(Fig. 56), natural arches (Fig. 57) and bridges, 
cradle rocks (Fig. 53.) and balancing blocks 
(Fig. 54), found in the several granite and 
gneissic hills of Mysore, are all the handiworks of 
nature's denuding agents. 

In the absence of catastrophic changes, the 
present land surface will continue to be worn down 
by the action of wind and weather, rain, river and 
floods, till it is reduced to a monotonous dead level 
plain and that will take some millions of years and 
we will not happily be alive to mourn over it. 

The geological processes have not rest content 
merely in giving us these beautiful bits of scenery. 
In some places, they have brought together valuable 
minerals which would have been otherwise too 
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Fig. 66, Gallery ami e:t\v fanned in a coarse granite. 
The cave is formed due t.o the scouring out of softer 
inclusions. 




Fig. 57. Natural Arch,',foi -nieil by weathering, in a fissile gneiss. The 
arch known as "Bhimankandi", is about a hundred feet in span, 40 
feet in height and 50 feet wide ; and is perched on the top of a steep 
bill, most unsuitably situated for a photograph. Near ttonivanpur, 
north of Halagur, Malvalli Taluk. 
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]'i". 68, A deep, i arrow valley formed, from tlie rapid erosion of a basic 
dyke, in a highly remittent '<]iiart!uti'. Dod-lsyadarhiilli, near French- 
Roflts. 




Fiff. v.). A wide valli-j in the gneissis plain formed by the meandering of 
the river Hemavathi. In the hadcgronnd are the bills of the Dharwar 
schists at the base of which tlie river winds northwards. Looking 
.North from Yeur.ebole-RanKanbetta, Hole-Narairmr. 
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sparse to be of any practical use ; and in otnbr 
places, by removing useless portions — in solutions 
or otherwise — have enriched their quality. At 
some places they have brought the deposits deeply 
buried, very near the surface, and at others, for 
those which are still hidden underground, they 
have created clues by which a trained geologist can 
easily detect them. By decomposing, they have 
rendered some minerals, which might not have 
been of any practical use, into others, which are of 
considerable value. In such ways, the geological 
processes have aided in distributing, in several parts 
of the Mysore State, mineral wealth to the tune of 
at least a few hundred crores of rupees. We 
cannot find space here for a detailed description of 
these several processes. 

It is intended, however, to publish hereafter, 
in this series of popular studies, other booklets, 
each one dealing specially with some interesting 
feature relating to the Geology of Mysore or its 
mineral resources. Interested readers, who desire 
more information on any of these, may kindly 
consult those books, when published. 



VI. GLOSSARY. 

I. ROCKS AND ROCK STRUCTURES 

Acid. — In petrography, this term is applied 
generally to igneous rocks which contain more than 
66 per cent of silica. 

Agglomerate. — An assemblage of coarse angu- 
lar fragmental volcanic rock materials. 

Alluvium.— Deposits laid down in flood plains. 

Aplite. — A fine grained rock which consists 
mainly of quartz and felspar. It occurs as veins 
in granites. 

Aqueous Rocks. — Sedimentary or chemical de- 
posits formed under water. 

Arenaceous. — Composed of sand, loose or 
cemented. 

Argillaceous. — Composed mainly of clay ormud. 

Argillite. — A compact clay ormudstone cement- 
ed by silica. 

Ash (Volcanic). — Fine grained rock material 
composed of very small bits of hardened lava, 
uncrystallised glass, minute crystals, etc., ejected 
by volcanoes. 

Autoclastic— A term applied to rocks that have 
been shattered or crushed in place, by mechanical 
processes, into angular or sub-angular bits. Some 
of the conglomerates of Mysore are of this type. 

Banded Gneiss. — A foliated granitic rock which 
shows layers of acidic material (quartz and felspar) 
alternating with layers composed of dark coloured 
minerals. 

Basalt. — A compact, dark rock— often vescicu- 
lar and porphyritic — consolidated from a basic lava 
flow. 

Basic. — A term applied to igneous rocks which 
have a low percentage of silica, ranging from 44 to 
52 per cent. 
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Batholith. — A large mass of igneous material 
which, intruding its overlying formation and cutting 
across it, has consolidated at great depths from the 
surface. Granite, diorite, etc., occur as batholiths. 

Bedding. — Layering or stratification produced 
during the deposition of sediments due to slight 
variations in character, composition or weight of 
the transported material. 

Breccia. — A consolidated debris of coarse angu- 
lar or sab-angular fragments of rock, of varied or 
uniform composition. 

Charnockite. — A granular variety of hyper- 
sthene granite in which even quartz and felspar, 
which would be normally light coloured, are dark- 
grey or bluish grey in tinge. 

Charnockite Series. — A series of rocks, ranging 
in composition from a typical acidic granite to 
basic and even ultrabasic types, all characterised 
by a granulitic texture and the presence of hyper- 
sthene. They are found, typically, forming the 
Shevoroys, Nilgiris and some other hill ranges of 
Southern India and also the Biligirirangan range 
of hills in Mysore. 

Chert. — A compact, more or less, pure siliceous 
rock composed mainly of fibrous or radial non- 
crystalline silica with or without the remains of 
siliceous skeletons of minute organisms. 

Clastic. — A term applied to rocks composed 
of fragmenfcal material derived from pre-existing 
rocks. 

Conglomerate. — A sedimentary rock composed 
of rounded pebbles or gravel held together in some 
cernentingmatrix. 

Crash-Conglomerate. — A conglomerate in which 
the pebbles have been drawn out, broken or 
crushed, due to pressure. Severe crumpling and 
crushing may produce a false conglomeratic appear- 
ance in complex igneous rocks also, if they are 
composed of portions of varying strength. Auto- 
clastic, crush-conglomerates of the latter type are 
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very common in ancient rock formations like those 
of Mysore, and they need careful separation from 
the crushed, true conglomerates. 

Current Bedding. — A structure generally found 
in arenaceous rocks in which the planes of minor 
laminations are inclined or lie obliquely to the 
larger main bedding planes. The structure is 
mainly developed in the shallow water, shore line 
and deltaic deposits, aod also in deposits formed 
through the agency of wind. Each type has its 
distinctive characteristics and, when present in 
ancient rock formations, furnishes a clue to the 
precise mode in which those rocks were formed. 

Denudation. — The process of destruction of land 
areas by disintegration and transport through 
wind, weather, rain, running water, waves, snow, 
ice and glaciers, and similar other agencies. 

Dip. — The inclination of the tilted or folded 
strata to the horizontal plane. 

Dolerite.- A coarse to fine grained, dark 
coloured basic dyke which may be, sometimes, 
porphyritic. 

Dolomite. — A mineral in which the carbonates 
of lime and magnesia are found to be in equal 
proportions. The term is also applied to rock 
masses of that composition. 

Dolomitic Limestone.- -A limestone containing 
dolomite, but in which lime carbonate is dominant 
over magnesian carbonate. 

Dyke. — An igneous rock which consolidates 
under shallow depths and cuts across the bedding 
or foliation of the invaded formations. It is, 
generally, many times longer than its breadth, and 
stands out on weathering like a long ruined wall 
or, as noticeable in many parts of Mysore, like a 
row of dark boulders. 

Epidiorite. — A dolerite or basaltic rock in which 
the augite has altered to hornblende. 

Erosion. — The cutting down of channels by 
running waters, like streams and rivers. 
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Fault. — A dislocation of strata formed by frac- 
turing and displacement, during severe crumpling 
and folding resulting from earth movements. 

Felsite. — A compact, light coloured or grey, 
acid rock occurring usually aa a dyke. 

Ferruginous. — Containing iron, or its compounds. 

Folds. — The tilting, arching up or crumpling of 
the horizontal strata as an effect of earth movement. 

Fossil. — The harder structures, skeletons, bonts 
and other relics of ancient animals and planes 
preserved in rocky strata. 

Gabbro. — A plutonic basic rock, dark coloured 
and coarse grained. (Consists of augite and 
plagioclase felspar). 

Gneiss. — A foliated granite or diorite, or rocks 
of that mineral composition, in which platey mine- 
rals like felspar, black mica and hornblende are 
drawn out and show roughly parallel of lenticular 
disposition. The banded gneisses consist of parallel 
or lenticular layers of quartz and felspar alterna- 
ting with layers composed mostly of dark coloured 
minerals. 

Granite. — A plutonic acid rock consisting mainly 
of quartz, potash felspar and black mica. In colour, 
it may vary from light grey to dark grey, or from 
pink to reddish. Some types may be uniform and 
fine grained, and others, coarse having large, shin- 
ing plates of felspar crystals. 

Grannlite. — A metamorphic rock in which all 
the minerals are, more or less, evenly granular. 

Greenstone. — A field term applied to all altered 
basic igneous rocks, such as dolerite, basalt or gabbro. 

Igneous rocks. — Rocks, which consolidate from 
fused or molten material, like lavas, porphyries, 
granites, etc. They are massive and unstratified. 

Iron stone. — Eock masses consisting mainly of 
iron oxides or carbonates usually formed by chemi- 
cal precipitation under water. Banded iron-stone, 
like the one so conspicuously seen among the 
Dharwar Schists, consists of thin layers of dark 
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brown iron oxides (haematite or magnetite) alter- 
nating with white layers composed mainly of quartz; 
very often contorted into most complicated patterns. 

Kankar. — A nodular, impure, lime carbonate 
mixed up with quartz, etc., formed from the 
decomposition of lime felspars. It is found as a 
superficial deposit in weathered rocks — like 
granite, ultrabasic rocks, basic dykes and also 
limestones. 

Kaolin. — A white, pure variety of clay, known 
also as china clay, formed from the decomposition 
of felspars in pegmatites. It is generally mixed up 
with quartz, flakes of white mica, etc. 

Laccolith. — -A dome shaped igneous intrusion 
which, arching up its roof of invaded formation, 
consolidates under comparatively shallow depths 
from surface. 

Laterite. — A residual deposit characteristi- 
cally seen in the tropical regions — which consists 
essentially of hydrated oxides of iron and aluminium, 
formed from the decomposition of many kinds of 
rocks, by weathering and leaching out of certain 
constituents in solution. It is often concretionary 
and has long tubular cavities. When quarried it is 
soft, but on exposure it gets hardened. Found in 
Mysore, in parts of the Kolar, Bangalore and 
Shirooga Districts. 

Lava. — The molten material which, propelled 
from the interior of the earth, flows over the surface 
through volcanic vents and fissures and consoli- 
dates as a dense glassy rock. 

Limestone. — A general term for stratified rocks 
consisting predominantly of calcium carbonate- In 
rare instances, some types of limestones may also 
be formed by decomposition and replacement of 
lime bearing igneous rocks. 

Magma. — A comprehensive term for the molten 
fluids generated in the interior of the earth from 
which igneous rocks are considered to have been 
derived and consolidated. 
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Metamorphism. — The alterations in mineral 
composition, and structure and texture produced in 
a rock mass when it is subjected to the action of 
high temperature and pressure, either as a result of 
an igneous intrusion or slow crumpling due to earth 
movements. 

Norite.- A basic igneous rock which contains, 
essentially, hypersthene and plagioclase felspar. In 
the C'harnockitc series, it forms a conspicuous 
member. 

Orthogneiss. — A general term applied to gneisses 
derived from rocks of igneous origin. 

Paragneiss. — A general term applied to gneisses 
derived from rocks of sedimentary origin. 

Pegmatite.— An acidic phase of granites which 
cuts across them, like veins and dykes. It consists 
usually of very coarse crystals of quartz and felspar, 
and often bunches of mica and some rare earth 
minerals. 

Petrography. — The science which deals with 
the systematic descripton of rocks. 

Petrology.™ The science which deals with the 
natural history of rocks, including their origin, 
present condition, alterations and decay. It is 
wider in scope than petrography. 

Phyllite. — A compact, lustrous, schistose rock 
derived from the alteration of clayey sediments. 

Plutonic. — A general term applied to deep seated 
intrusions and to the rocks of which they are com- 
posed suggestive of the great depths at which they 
were formed. (From Pluto — God of the Under- 
world). 

Porphyry. - An acid dyke rock which contains 
coarse tabular crystals of felspar scattered in a 
compact base- 

Porphyritic texture — A texture of igneous rocks 
due to the presence of crystals which, having 
formed earlier and under slow rate of cooling, are 
conspicuously larger than similar minerals of the 
ground mass which crystallised rapidly by sudden 

8 
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cooling. The coarser crystals are found sprinkled 
in the ground mass. 

Quart zite. — An altered rock consisting mainly 
of grains of quartz formed usually by reorystallisa- 
tion of a sandstone. Vein quartz and fine grained 
acid igneous rocks when crushed by earth move- 
ments prod ace quartzite-like rocks which are hardly 
distinguishable in appearance from similarly crushed 
true quartzites. 

Quartz porphyry. — An acid dyke rock which 
contains coarse crystals of quartz, sprinkled in a 
compact ground mass consisting of quartz, felspar 
and usually some uncry stall ised glass. 

Rain print. - Shallow circular hollows formed 
due to the impact of rain drops on exposed layers 
of mud, clay and fine sand. These impressions are 
often found preserved in rock formations. 

Rhyolite.— An acid lava or volcanic rock 
corresponding in chemical composition to a granite. 

Ripple-mark. — A series of roughly parallel 
depressions or furrows and alternating ridges pro- 
duced in unconsolidated sediments like fine sand, 
by the action of moving water- Eipple marks are 
usually produced by waves and currents, near shore 
lines. Ripple marks could aleo be produced in 
unconsolidated sand in desert regions by the action 
of wind. Each of these types has got its typical 
characteristics and therefore the presence of ripple 
marks in any rock formation gives a clue to its 
mode of origin. 

Sandstone. — The term is applied to an indurated 
or hardened sand. It may be of different colours, 
soft or gritty, and coarse or fine. It consists 
mainly of grains of quartz, but may contain some 
felspar, mica, grains of iron ore, etc. 

Schist. — A general term for fine grained foliated 
rocks usually produced by compression, in which 
flakes of mica, chlorite, talc, needle-like hornblende 
and similar other minerals are disposed lengthwise 
parallel to each other. Schists may be produced 
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by crumpling and foliation of both fine grained 
igneous rocks and also argillitic sedimentary rocks. 

Sedimentary rocks. — The term is usually applied 
to rocks formed under water from the deposition of 
transported sediments in which lamination, bedding 
and stratification are characteristic features. 

Shale. — A hardened, laminated, argillaceous or 
clayey sediment. 

Sill. — A tabular sheet of igneous rock injected 
along the bedding planes of sedimentary or volcanic 
formations. 

Slate. — A compact, fine grained argillitic rock 
which is highly fissile and splits into very thin 
sheets or layers along planes either vertical or 
highly inclined to the original planes of bedding. 

Spheroidal weathering. — A kind of weathering- 
accentuated by concentric cracks, which gives rise 
to boulders or rounded blocks by the peeling off of 
successive shells or concentric layers. This is very 
characteristically noticed in fine grained homo- 
geneous basic dykes. 

Strata.— A series of layers or beds characteristic 
of sedimentary formations. 

Stratigraphy- That branch of Geology which 
deals with the classification, correlation and descrip- 
tion of strata. 

Strike. —The attitude or direction normal to the 
true dip of a bed. 

Trap. — The term ' Trappa ' means in old 
Swedish, steps or stairs. It was originally applied 
to igneous rocks which were neither coarsely crys- 
talline, nor cellular and scoriaceous like lavas. 
Under this term are included basic rocks of widely 
different nature like basalts, dolerites, etc., and their 
altered varieties. In Mysore, this name is used for 
large bodies of bouldery weathering basic green- 
stones, epidiorites and diabases, such as those found 
near Santaveri, Bellara and Jogimardi. 

Travertine. — A concretionary or porous limey 
rock precipitated from calcareous waters, usually 
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white or yellowish, varying in texture from a soft 
chalk like substance to a compact building stone. 

Ultrabaiic. — Term applied to igneous rocks 
which have their silica percentage of about 45 or 
less. They are heavy, dark coloured rocks and 
contain very little of felspar. They are the chrome 
bearing rocks of Mysore, and, by decomposition, 
have given rise to magnesite, potstone and other 
useful minerals. 

Vein. — An infilling of fissure either by the 
deposition of minerals precipitated from solutions 
or by injection of igneous material. Veins are 
usually narrow, varying in width from a fraction of 
an inch to not more than a foot or so. 



2. ROCK FORMING MINERALS FOUND IN MYSORE. 

Actinolite — A mineral of the amphibole group, 
grass green to bright green in colour, and long blad- 
ed to needle-like in form. Chemically it is a 
calcium -magnesium-iron silicate. Fibrous varie- 
ties form asbestos. 

Amphiboles. — An important group of rock- 
forming minerals 
of varying chemi- 
cal composition, 
but all having 
some well recog- 
nisable common 
characteristics. 
They are found 
in many rock 
types, either as 
dark lustrous 
plates or as long 
bladed crystals, 
(Fig. 73 A.) and in 
thin sections, seen 
under the micro- , 

, Fig- "a. Diagram showing typical sections of amphi- 

SCOpe, they ShOW boles and pyroxenes as seen under the microscope. 

1-iTni-rVir nnlnnra A=Needl8 shaped amphibole. B = Amphibole 

urigni LOlOUrB, (Note diamond shaped cleavages). 0= 

bl Uish green Pyroxene (Note reotaugular cleavages). 
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brown, yellow, etc., the colours differing in different 
directions. All have characteristic diamond shaped 
cleavages (Pig. 73 B.). Common hornblende, 
actinolite, tremolite, bababudanite and cumming- 
tonite are some of the types found in Mysore and 
mentioned in this book. 

Augite. -A mineral of the pyroxene group, — ■ 
another important group of rock forming minerals — 
usually found in basic igneous and metamorphic 
rocks as stout crystals or grains, dark in colour. 
When seen under the microscope in thin sections, 
the mineral may be pale green, colourless or pur- 
plish. It has a characteristic rectangular cleavage 
(Fig. 73 C). 

Bababudanite. — A new type of arnphibole, dis- 
covered in 1907, occurring as needle-like crystals 
in the banded iron stones of the Bababudan Hills. 
The mineral, when seen under the microscope, 
shows bright colours — greenish blue and violet. 

Beryl. — A very pale green or almost colourless 
mineral occurring as coarse crystals in six sided 
prisms, in some of the pegmatites of Mysore. 
Green and transparent varieties form the gem, 
emerald ; but such varieties have not been found in 
Mysore. In composition, the mineral is a beryl- 
lium, aluminium silicate. 

Biotite. — A dark or black mica found in 
granites and other acid igneous rocks, and also in 
some of the metamorphic rocks. It is dark brown 
in sections. 

Calcite. — Chemically, it is a carbonate of lime ; 
forms the chief constituent of the limestone. 
Coarse crystals are transparent. They are easily 
scratched with knife and effervesce with dilute acids. 

Chlorite. — A soft, dull greenish mineral found 
as an altered product in basic igneous and meta- 
morphic rocks. It is a hydrous magnesian silicate. 

Corundnm. — It is a very hard mineral, found as 
grains and barrel shaped crystals in metamorphic 
rocks. It varies in colour from different shades of 
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red to grey, greenish or even bluish. When colour- 
ed and transparent it forms gem stones, — ruby, 
sapphire, oriental emerald, etc. Chemically, it is 
an oxide of aluminium. 

Cordierite. — A bluish grey mineral, found 
generally as grains in some types of metamorphic 
rocks. It is almost like bluish quartz in appear- 
ance. Chemically, it is a rnagnesium-alumioium- 
iron silicate. 

Cummingtonite. — A veriety of amphibole, of a 
clove brown to dark brown colour. It occurs in 
bladed and needle-like forms ; and in Mysore, gener- 
ally in the banded iron stones of some areas, and 
rarely, as in the Kudurekanave area, in the ferru- 
ginous dolomitic limestones. 

Epidote. — A silicate mineral of dark colour but 
of a peculiar greenish tint in sections, seen in 
many types of crystalline rocks. Along with pink 
felspar, it is found as veins in the granites, in 
the neighbourhood of the Younger Granites of 
Mysore. 

Felspars. — A group of very important rock-for- 
ming minerals found in almost all classes of igneous 
rocks. They are -of variable chemical composition 
but can be classed into two well denned groups :— 
(1) Potassium-aluminium silicates and (2) soda- 
lime- aluminium silicates. They are seen as shining 
places, either white or pink in colour, in granites, 
diorites and other coarse grained igneous rocks. 
In many of the porphyries, they are found as coarse 
crystals scattered in a fine grained ground mass. 
With quartz, they occur as very coarse crystals in 
pegmatites. 

Garnet. — A mineral usually found in metamor- 
phic rocks like mica schist, gneiss, hornblende 
schist, granulite, etc. It is a complex silicate of 
very variable composition, and according to this 
variation in composition several types have been 
recognised. Garnets are generally of some shade 
of red, but sometimes they are found yellow, white, 



63 

green or even black. The transparent varieties 
form gem stones. 

Hornblende.— A very common variety of the 
amphibole group. It is black in specimens, but in 
thin sections it is bluish green, bright green, dark 
brown or yellow in colour. Forms the chief con- 
stituent of hornblende schists and a prominent con- 
stituent of the traps, greenstones, and various other 
igneous rocks. 

Hypersthene. — A mineral of the pyroxene group 
found usually in basic rocks, as dark grains and 
plates, often showing a bronzy lustre. In thin 
sections, shows very bright red and green colours 
for different directions. Forms an essential con- 
stituent of the Charnockite Series of rocks. 

Kyanite. — A long, bladed, blue mineral found 
in the mica schists. On certain faces it shines 
with a pearly lustre. It is easily scratched with a 
knife on some faces while on others it cannot be so 
scratched. It is also found of a green, grey or even 
black colour. Chemically, it is an aluminium 
silicate. Found in the metamorphic rocks near 
Hole-Narsipur and also sparingly in similar rocks 
in some parts of the Mysore District. 

Mica.— An important mineral found in acid 
igneous rocks and also in mica schists. There are 
several varieties of micas, — colourless and coloured, 
golden yellow, dark brown, green , etc They are 
usually found as " books " and can be easily split 
up into thin flakes in which condition they are 
perfectly transparent. 

Muscovite. — A colourless, transparent variety 
of mica, found very often as small scales and plates 
in acid igneous rocks. Found as thick books, in 
some of the pegmatites. It may show slight shades 
of pink or green. 

Olivine.— Usually forms a chief constituent of 
ultrabasio rocks and when unaltered is found as 
green granular crystals. It is rarely fresh and by 
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alteration gives rise to serpentine, chlorite and 
other hydrous iron magnesian silicates. 

Pyrites. — A yellow cubic mineral found in 
many places in chloritic schists and other meta- 
morphic rocks. It is a sulphide of iron, and 
on account of its bright yellow colour very often 
mistaken for gold from which it is also known as 
fool's gold. 

Pyroxene*.' — An important group of rock-forming 
minerals, like the amphiboles, and in chemical 
composition the minerals of this group are similar 
to the corresponding ones of the arnphibole group. 
They, however, differ from the amphiboles in some 
respects, the most important difference being their 
rectangular cleavages as opposed to the diamond 
shaped cleavages of the amphiboles. 

Quartz. — A. crystallised form of silica. It forms 
an essential constituent of granites and gneisses 
where it is seen as dull, oily lust red grains of grey, 
bluish grey and similar other shades. It forms 
conspicuous veins in granites. Sandstones and 
quartzites are mainly composed of this mineral. 
When found as coarse transparent crystals, it is 
known as rock crystal. 

Serpentine. — A soft, oily lustred mineral of a 
dull apple green, yellow or brown colour. It is 
often found as veins in some of the ultrabasic rocks. 
When fibrous it forms a variety of asbestos, called 
Chrysotile. Chemically, it is a hydrous, magnesian 
silicate. 

Sillimanite.--An aluminium silicate found as 
needle like crystals in some metamorphic rocks, like 
mica schists, associated with kyanite, staurolite, etc. 

Stanrolite — Another conspicuous mineral in 
some of the metamorphic rocks like mica schists. 
It generally forms cross-like twins. It is black in 
colour and fairly hard. Chemically, it is a hydrous 
iron-aluminium silicate. 

Tourmaline. — This is a complex boro-silicafce of 
iron, magnesium, lithium,, . etc. It is usually 
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formed in some granitic rocks which undergo a 
special type of alterations during the last stages 
of their soldification. Though generally black and 
of a dull pitchy lustre— some varieties are found 
coloured and transparent. The mineral is also 
found in some of the metamorphic rocks and sands. 
None of the transparent coloured varieties, are 
found in Mysore. 

Tremolite.— A variety of amphibole, just like 
actinolite in chemical composition and form, but 
does not contain any iron. 

3. ORES AND ECONOMIC MINERALS FOUND 
IN MYSORE. 

Antimony Ochre. — An earthy yellow oxide of 
antimony. This is found associated with antimony 
sulphide (stibnite) near Chikkonnanhalli, Chital- 
drug. 

Asbestos.— Fibrous forms of the amphiboles — 
actinolite, tremolite, anthophyllite, etc.— found 
near Hole-Narsipur. Fibrous variety of serpentine 
also forms asbestos and this is found as small veins 
in an ultrabasic rock, near Mavinhalli, Mysore 
District. 

Bauxite.— A hydrous aluminium oxide, forms 
an ore of aluminium. Pure bauxite is very rare in 
Mysore, but highly ferruginous types are found to 
some extent near Sivaganga, Chitaldrug District. 

Chromite. — An oxide of chromium and iron. 
A heavy dark mineral found as veins and thick 
deposits associated with ultrabasic rocks, in some 
parts of the Hassan and Mysore Districts. This , 
mineral is being mined to a fairly large extent, and 
the Government Chrome Mines at Byrapur produce 
some high grade ore. 

Chrysotile. — Asbestos formed from fibrous ser- 
pentine. It is found as thin veins in the ultrabasic 
rocks— near Mavinhalli, Mysore District, and near 
Hole-Narsipur, Hassan District, 
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Copper Ores. — Of the numerous ores of copper, 
the green carbonate (Malachite) is found to a small 
extent in quartz veins and other rocks in some 
parts of Mysore. In Biligere, Nanjangud Taluk, it 
is found associated with the red oxide of copper 
and at Ingaladhal, near Chitaldrug, it is found 
associated with the blue sulphate of copper. 

Galena. — An ore of lead (Lead sulphide) occur- 
ring as heavy, cubic crystals of a lead grey or silver 
white colour. Occurs to a small extent in the 
quartz veins to the north of Chitaldrug. 

Gold. — A well known precious metal. Occurs 
as minute grains and streaks in veins of blue quartz 
in the Kolar Gold Field and also in some of the 
veins of white quartz in other areas comprised of 
the Dbarwar Schists. As an alluvial deposit, it is 
found sparsely distributed in some of the river 
sands and gravels. 

Graphite. — Popularly known as black lead. It 
is a crystalline form of carbon and has nothing to 
do with lead. It is used for making " black 
lead" pencils, crucibles, foundry facings, etc. As 
a fine, black, earthy powder it is found in Mysore in 
the decomposed granitic gneiss near G-anacharpur, 
Bowringpet Taluk, and as coarse scales in the 
metamorphic rocks of the Sargur area, Mysore 
District. The mineral mined from the Ganacharpur 
deposits is being* used for foundry facings at 
Bbadravati. 

Haematite. — Red oxide of iron, forming an 
important ore of the metal. Large quantities are 
found capping the Bababudan Bills. The deposits 
near Kemmangundi are being mined and transported 
to Bhadravati for purposes of iron and steel 
manufacture. 

Ilmenite — It is a dark, heavy iron ore contain- 
ing some titanium. It resembles magnetite in 
appearance, but is not magnetic. It is found as 
minute grains in many of the basic igneous rocks 
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in Mysore, but nowhere in sufficiently large quanti- 
ties to be profitably ruined. 

Iron Ores. — Haematite, magnetite, ilmenite, 
limonite, etc., form some of the important ores of 
iron. Haematite and liraonite occur in fairly large 
quantities in Mysore and they are being mined for 
manufacturing iron and steel. 

Kaolin. — This is also known as china clay. A 
white, plastic, superior kind of clay formed from 
the decomposition of felspars in pegmatites, granites 
and gneisses. 

There are numerous deposits in Mysore, and 
the materia] mined from them is being used for 
manufacturing fire bricks, stoneware 'pipes, porce- 
lain articles, insulators etc. 

Limonite. — A hydrous oxide of iron and forms 
one of its important ores. When occurring as 
yellow powder, it is known as yellow ochre. 

MagDesite. — A dense, milk white mineral occur- 
ring as veins in the ultrabasic rooks in parts of the 
Mysore and Hassan Districts. In chemical com- 
position, it is a magnesian carbonate. Used for 
manufacturing fire bricks, magnesia cement, Epsom 
salt and for several other purposes. 

Magnetite.— A heavy, dark, magnetic ore. An 
oxide of iron, and it easily attracts a needle and 
other iron articles. Found as veins and masses in 
basic and ultrabasic rocks, and also, associated with 
quartz, constitutes an important rock formation in 
the southern part of Mysore. 

Manganese Ores. — Among the numerous types 
of ores of manganese, only the oxide ores, — psilo- 
melane and pyrolucite, and some earthy wad are 
found in Mysore. Comparatively, they are some- 
what inferior in grade to the manganese ores found 
in the Central Provinces in India, and of late, in 
Mysore, this mineral industry has suffered a set 
back. 

Monazite. — This is a phosphateof cerium metals. 
Contains some thorium oxide also which is largely 
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vised for making gas light mantles. It occurs to a 
small extent, associated with beryl, in a pegmatite 
at Yediyur, near Bangalore. 

Pyrite (Fool's Gold).— A yellow shining mineral 
occurring as cubes in chloritic and other schists in 
various parts of the State. On account of its 
yellow colour, it is very often mistaken for gold. 
It is a sulphide of iron.. Auriferous varieties, how- 
ever, may contain some gold. 

Silver. — Silver ores have not been found in 
Mysore, but silver occurs combined with some of 
the lead ores (galena) near Chitaldrug, and also 
along with gold in the Kolar Gold Field. 

Stibnite. — A very soft, dark grey, shining 
mineral which forms an important ore of antimony. 
In composition, it is a sulphide of antimony. This 
mineral occurs to a small extent, associated with 
antimony oxide, in the quartz veins near Chikkon- 
nanhalli, Chitaldrug District. 

Talc. (Steatite or Soapstone). — When pure it is 
a very soft, unctuous, apple green mineral. It may 
occur as thin veins or in larger masses when, 
generally mixed with other minerals, it would be 
impure. An impure variety of this — soapstone or 
potstone — occurs as large lenses and irregular 
masses associated with the Dharwar Schists, and 
ae stringers, in the granitic areas. It lends itself 
to fine carving and many of the beautiful Hoysala 
temples in Mysore, like those at Halebid, Belur, 
Somanathpur and other places, have been carved 
out of this. The uses of purer varieties, are very 
many. 
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Vol. I, 1894-1897. 

Part 1.— General Report from the 1st October 1894 to the 31st December 
1895. Preliminary report on the Iron Ores in the neighbourhood of 
Malvalli. Notes on the Corundum deposits in the south of Mysore. 
Notes on Prospecting work for minerals in the Kadur and Mysore 
Districts. Notes on the Marikanive Gorge. 

Part 2. — -Annual Report for 1896. An account of prospecting work in 
the Mysore, Hassan and Tumkur Districts. Suitabilities of ' Talpargi ' 
springs for the water-supply of Tumkur. Report of the Inspector of 
Mines in Mysore for 189G with mortality tables. 

Part 3.— Annual Report for 1897. Notes on the Mysore Decorative and 
Building stones. The porphyry dykes in the Seringapatam, T.-Narsi- 
pur and Mandya Taluks. Note on Ruby Corundum from Sringeri.i 
Report on Prospecting work in 1897. Notes on the Honneguddi 
and Hiriyur Mining Blocks, Shimoga District. Report on the 
Geology of the Kotemaradi Block, Chitaldrug District. Notes on tlpe 
Ajjampur Mining Block, Kadur District. Report of the Chief 
Inspector of Mines in Mysore for 1897. ■) 

Vol. II, 1898 and 1899. 

Part I.— General Report for 1898 and 1899. 

Pari 2. — Reports on old workings near Tarikere and Nandi with map. 
Notes on Geological work in the Gundlupefc Taluk. The distri- 
bution of laterite in the Kolar District. Geology of the Chitaldrug 
and Tumkur Districts with map. Report on prospocting work in 
parts of the Chitaldrug and Tumkur Districts. Preliminary report on 
Geological work in the Shimoga, Honnali and Shikarpur Taluks with 
map. Geological notes in the Hassan District. Notes on a tour 
across the State from the Kolar District to the Jog Palls. Reports 
on the site for the Marikanive Dam with map. Reports on the 
samples of water from Marikanive with analyses. 

Vol. Ill, 1900 and 1901. 

Part 1. — General Report for 1900 and 1901. Short review of Geological 
work in the Kolar, Tumkur, Mysore and Chitaldrug Districts. 

Part 2. — Report on the Geology of the country between Kibbanhalli and 
Seringapatam with map. Traverse notes between Nittur and Kuni- 
gal. Petrological notes on altered ultrabasic dykes near Turuvekere. 
Limestone concretions in the Nanjangud Taluk. Geology of the 
Hosdurga and Hiriyur Taluks (second notice) with map and section. 
Notes on the country to the west of f ho Kolar Schist belt. Traverse 
notes in the Kolar, Bangalore and Mysore Districts. Economic 
Mineral Pmdnots. 
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Vol. IV, 1902-03. 
(Out of Print.) 

Pari 1. — General Report for 1902-03. Miscellaneous Notes. Ajjampur 
and Tarikere areas ; Honnali and Channagiri Taluks. 

Part 2.~ -Preliminary report on parts of the Tumkuv, Bangalore and Kolar 
Districts with a map. The Anantapur Schist belt. Traverse notes 
from Dharmavaram to Hiriyur. Petrologieal description of rocks from 
Tarur hill, Sira Taluk. Geology of Ajjampur and Tarikere with a 
map. Note on Gee) rite- bearing rook from Palwalli, Pavagada Taluk. 
The Lal-Bagh gneissic quarry, Bangalore. Preliminary report on 
country between Shikarpur, Davangero and Holalkerc in the Shimoga 
and Chitaldrug Districts with map and sections. Notes on Magne- 
site, Mysore District. Asbestos near Bangalore. Occurrence of 
manganese ore near Madadkere, Hosdurga Taluk. Economic 
mineral products in the Kadur and Hassan Districts. 

Vol. V, 1903-04. 

Part 1. — General Eeport for 1903-04. Inspection notes of the State 
Geologist on the Kolar Schists, the Biligiri Rangan hills, the Bellara 
and the Bodimaradi gold mines, and on the Javanhalli and Chital- 
drug Schist belts. Notes on the Sakrebail, Shankargudda and Kumsi 
areas. Traverse notes between Kallurkatte and Kodashadri, Shimoga 
District. 

Part 5.— Eeport on the eastern portion of the Chitaldrug Schist belt 
lying between Aimangala and Nittur. The Javanhalli Schist belt 
with a map. A preliminary Geological report on parts of the Shimoga 
and Kadur Districts comprising the Kodashadri, Agumbe, Lakvalli and 
Shankargudda areas with a map. Asbestos occurrences. Mica at 
Hardur and at Chikkanhalli. Old workings for gold in the Hole- 
Narsipur and Channarayapatna Taluks. Pyrites, apatite and other 
mineral occurrences. 

Vol. VI, 1904-05. 

Part 1.— General Report for 1904-05. 

p ar t 2. — Geology of parts of the Tarikere, Channagiri and Shimoga Taluks 
with a map. The Gangur and Ubrani iron ores. Mineral resources 
of the Mysore and Kadur Districts. Summary of Geological work in 
the Mysore and Tumkur Districts. The Malvalli iron ores (second 
notice). Traverse notes in the Nagamangala, Attikuppa and Hunsur 
Taluks. Geology of the Chitaldrug District with map and sections. 

Vol. VII, 1905-06. 

Part i.- -General Report for 1905-06. 

Part 2. — Geology of the Shimoga, Tarikere and Kadur Talukg with map. 
The Kaldurga conglomerates. Ths Lakvalli and Nandi old workings 
for gold. Pelsite and Porphyry dykes round Seringapatam with a map 
and appendix. Geology of the Hassan and Tumkur Districfcfj with a 
map. The BommanhaUi and Nuggiballi Schists. Traverse notes in 
the Srinivaspur and Kadri Talnks. Report on the Geology of the 
Challakere and Sira Taluks with map. 
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Vol. VIII, 1906-07. 

Part 1.— -General ."Report for 1906-07. Short notes of a traverse from 
Banavar no Bhund Ghat. Review of the Geological work in the 
area south of the Kabbani river, and in the Sorab and Shikarpur 
Taluks. Iron ores near Sivasamudram. 

Part 2. — Geology of the Sorab and Shikarpur areas with map. Penological 
notes on the iron ore rocks in the neighbourhood of Maddur and 
Malvalli. Geology of the Gundlupet and Cb am arajn agar Taluks with 
map. 

Vol. IX, 1907-08. 

Part 1. —General Report for 1907-08. Short notes on gold mining, iron 
ores and iron smelting, manganese and corundum. Bababudan 
Schists — a review. 

Part 2.- — Geology of the Bababudan hills and its neighbourhood, Kadur 
District, with map and sections. Corundum and mica deposits, 
Sringeri. Notes on Bababudanile and Ounimingtonite from the 
Mysore State. Mineral resources, Mysore District. Inspection 
notes on prospecting blocks for manganese and gold in the Shimoga, 
Tumkur and Chitaldrug Districts. Chroinite and Chrome iron ore 
Hassan District. 

Vol. X, 1908-09. 

Part J.— General Eeport for 1908-09. Geological notes on the Bangalore 
gneiss. The Malvalli and Bababudan iron ores and the possibility of 
making use of them in iron smelting. Water resources of the State. 

Part 2. — The Geology of the western portion of the Hassan District, the 
Manjarabad, Bolur and Hassan Taluks with map and sections. Geolo- 
gical report on sites for a reservoir darn on the Krishna river, Madras 
Presidency, with plan and sections. Notes on observations of wells 
in the Hassan, Belur and Manjarabad Taluks. Notes on Asbestos, 
Lime, Kankar and Corundum. 

Vol. XI, 1909-10. 

Part 1. — General Report for 1909-10. Inspection notes and comments on 
the Mallappanballi conglomerate, Talvati rock, Jogimaradi trap, G. 
R. formation and Aimangala conglomerates in the Chitaldrug District. 
Sequence of rocks in the Chitaldrug Schist belt. The Shimoga 
granite, Kallurkatte gneiss and white mica schists, Shimoga District. 
Traverse notes from Sringeri to Gangamula. Note on the relations 
of gneiss, granite and schist at Nelligere, Turnkur District. Laterite 
in Mysore. The fundamental gneiss of Mysore. 

Part 2. — The Geology of the southern portiou of the Hassan District, the 
Arkalgud, Hole-Narsipur, Hassan and Arsikere Taluks with map. 
Traverse notes in the Hosdurga Taluk, with map and sketches. 
Report on the water-supply of Chikballapur town. Report on the 
water-supply of the Chitaldrug, Davangere, Holalkere and Hosdurga 
towns. Field notes on the Kolar Schist belt. Some building and 
ornamental stones in Mysore. 



Vol. XII, 1910-11 and 1911-12. 

Parti. — General Report for 1910-11. Review of mineral production 
during the year. 

General Report for 1911-12. Review of mineral production. Resume 
of survey work done during the yea)'. Notes on Economic minerals. 

Part 2.— Geology of the IIolalkere.Davangoro and Chaunagiti Taluks with 
map and sections. Geology of the Kudremukha and Gangamula 
regions, Kadur District, with map and sections. Report on a por- 
tion of the Closepet granite and associated rocks with map. Geology 
of parts of the Bangalore and Tumkur Districts. Geology of the 
Krishnarajpete, Yedatore and Nagamangala Taluks, Mysore District, 
and of the Channarayapatna Taluk, Hassan District. GeoLogical 
notes in the vicinity of the Ivannambadi reservoir dam. Inspection 
notes on prospecting blocks in the Province. 

Vol. XIII, 1912-13. 

Part 2. —General Report for 1912-13. Obituary notice of Mr. II. K. 
Slater. Inspection notes on mining blocks and on survey work. 
Water-supply and bore-hole experiments. Talpargis. Review of 
mineral production during the year. 

Part £.— Preliminary Geological report on the south-west corner of the 
Mysore District with map and sketches. Talpargis in the Maddagiri 
Sub-division with plans and sections. Notes on the geology of the 
Nelamangala and Dodbailftpur Taluks. Conglomeratic ouartzitos 
near Chikmagalur. Noto on the clay deposit at Tinnalu, Bangalore 
Taluk, with plan and sections. Report on tho Woolagiri block (Nan- 
jangud Mine) with plan and section. List ot assays of the Nanjau- 
gud samples. Report on the Nanjangud gold mine. 
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RECORDS OF THE DEPARTMENT OF MINES 
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Vol. XIV, 1915. 

Pari 1. -—Annual Report for 1914. Review of mineral production during 
the year. Inspection notes. Short notes on the Santaveri trap. 
Kaldurga Conglomerate, opalescent quartz gneiss and quartzites. 
Economic Enquiries — Iron and steel smelting, Charcoal, Parro-man- 
ganese, Magnesite, Iron ores, Limestones, Alluvia] gold and Clays. 
Water-supply— Bore-hole experiments and Talpargis. (Price 
Rupee One.) 

Part 2. — Revision of the Geological survey in parts of the Kadur, Shiinoga 
and Channagiri Taluks with diagramatic sections. The Schistose 
rocks of the Bababudans with special reference to the auriferous 
series. Geology of the N.E. portion of the Shimoga District. 
Washings for gold in the Tungabhadra river with map. Prospect- 
ing for gold in parts of the Shimoga District with maps. Notes on 
prospecting for magnesite, copper, mica, kaolin and tile-clays. [Price 
Rupees Two.) 
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Vol. XV, 1916. 

Part 1. — Annual Report for 1915-16. Review of mineral production 
during the year. Inspection notes. Short notes on partial Geolo- 
gical surveys in certain areas in connection with the investigation 
of mineral resources. Area between Maddur and Kunigal ; iron 
ores near Birur ; Kaldurga Conglomerates ; Kalhatti and Kemman- 
gundi; Arsikere Taluk ; Shinioga District. Prospecting and Economic 
Enquiries— Iron-smelting, Iron ores; Bauxite, Analyses of bauxite 
near Kemmangundi ; Limestone ; Corundum ; Magnesite ; Kaolin ; 
Asbestos ; Alkaline earth ; Antimony ores ; Slate ; Other minerals 
Explosives made with liquid air. {'Price One, Rupee.) 

Part 2. — Eeport on the corundum-bearing rocks of the Arsikere Taluk 
with notes on other localities and with map. The iron-ore-bearing 
and associated rocks in the neighbourhood of Maddur and Kunigal. 
Autoclastic conglomerate, Kaldurga, Kadur District, with map and 
sketches. Some kaolin and clay occurrences, Koppa Taluk, with 
map. Limestone in parts of the Tumkur and Shimoga Districts with 
maps. Earth-soda and kankar limestone in the neighbourhood of 
Mandya. Notes on prospecting for kaolin in the Koppa Taluk with 
plans. Lime kankar, lime burning, etc., at Birur. Note on the 
probable cost of burning magnesite in electrically heated kilns. 
Tests on the air-slaking of magnesia calcined at various temperatures 
with graphs. (Price Rupees Two.) 

VOL. XVI, 1917. 

Part 2.— Annual Report for 1916-17, Review of mineral production. 
Inspection notes. Geological Survey — Earth Soda deposits near 
Mandya; Magnesite and Chromite in the Mysore and Hassan Dis- 
tricts ; "Western Ghat sections. Prospecting and Economic Enquiries — 
Iron, Bauxite, Limestone, Clay, Magnesite, Kaolin, Asbestos, Manu- 
facture of Alkali, Ochres, Graphite. {Price One Rupee.) 

Part 2. Notes on the Revision of the Survey in parts of the Shimoga, 
Honnali, Shikarpur, Sagar, Nagar and Tirthahalli Taluks with map 
and plates. Prospecting for iron ore in the Kemmangundi area, 
Bababudans, with map. (Price Rupees Two.) 

Vol. XVII, 1918. 

Part 1.— Annual Report for 1917-18. Revision of Explosives Rules. 
Review of Mineral production. Inspection Notes. Geological 
Survey — Mineral survey. Prospecting and Economic Enquiries — 
Iron ore, Bauxite, Limestone, Manufacture of Cement, Kaolin, Asbes- 
tos, Sodium Carbonate, Manufacture of Glass Bangles, Graphite, 
Chrome ore, Staurolite, Kyanite and Corundum. (Price One Rupee.) 

Part 2. — Report on the Limestones and associated rocks of the Voblapur 
area with notes on traverse and revision work done during the field 
season of 1916-17 with map. The Geology of the Western Ghats 
between Agumbe Ghat and Gersoppa Falls with map. Note on 
prospecting for Limestone and Clay during 1916-17. Report on ex- 
periments for the production of Soda near Mandya with a plan. Notes 
on prospecting for Bauxite in the Kadur and Chitaldrug Districts. 
(Price Bupees Two.) 
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Vol. XVIII, 1919. 

Part 1. — Annual Report for 1918-19. Reservation of certain minerals or 
certain areas containing such minerals. Increased royalty for 
Chrome and Kaolin. Amendment of rules relating to the submission 
of applications for the renewal of prospecting licenses. Review of 
Mineral Production. Inspection Notes. Geological Survey. Pros- 
pecting and Economic Enquiries — Sodium Carbonate, Graphite, 
Limestone, Clay, Iron Ore, Wood Distillation, Bauxite as an Alumi- 
nium Ore, Refractory Bricks, Manufacture of Glass, Asbestos, 
Magnesite, Chromite and other minerals. {Price Rupee One.) 

Part 8.— Inspection notes on the Chrome Blocks in the Hassan and 
Mysore Districts. Traverse notes on parts of the Tumkur, Cbitaldrug 
and Shimoga Districts. Report on the economic mineral deposits in 
parts of the Hassan District with maps. Prospecting for graphite 
near Ganacharpur, Bowringpet Taluk. Graphite deposits and a few 
other economic minerals near Sarur (Mysore District). Notes 
on pyrites, graphite and corundum in the Koratagere Sub-Taluk. 
(Price Rupee* Two.) 



RECORDS OF THE MYSORE GEOLOGICAL DEPARTMENT. 

Vol. XIX, 1920. 

Part 1. — Annual Report for 1919-20. Reorganization of the Department, 
Revision of the rules for the grant of mineral licenses and leases. 
Reservation of certain ores and minerals within specified areas. 
Review of mineral production. Geological and Mineral Surveys. 
Prospecting and Economic Enquiries — Sodium Carbonate, Iron Ore. 
Graphite, Limestone and other minerals- (Price Rupee One.) 

Part 2. — Traverse notes on parts of the Shimoga and Kadur Districts. 
Occurrence of Earth Soda in the Sira, Challakere, Jagalur and 
Cbitaldrug Taluks. Limestone in parts of the Chitaldrug District. 
A note on Earth Soda, Clay and Kankar in the Chamarajnagar 
Taluk (Mysore District). Notes on the occurrence of Graphite and 
other economic minerals near MavinhaHi (Mysore District). Notes 
on the occurrence of Earth Soda in the Sira, Hiriyur and Hosdurga 
Taluks. (Price Rupees Two) 

Vol. XX, 1921. 

Part 1. — Annual Report for 1920-21. General. Training of Probationers. 
Development of Mineral Resources. Revision of rates of royalty. 
Fuller's Earth. Maps of Prospecting and Mining blocks. Pro- 
posals for the increase of Mining Revenue. Review of Mineral 
production. Geological and Mineral Surveys. Prospecting and 
Economio Enquiries — Sodium carbonate, Manufacture of Distempers, 
Asbestos Industry, Manufacture of Paints, Kaolin Industry. {Price 
Bupee One,) 
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Vol. XX. 1921. 

Part 2. — Revision Survey — Notes on points of interest aiid importance 
in parts of the Shimoga, Chitaldrug, Kadur, Hassan and Tumkur 
Districts. Geological observations when on a tour in Central and 
Northern India with maps. Report on the experiments for the 
production of Soda nearNejanti, Sira Taluk. Notes on two Prospect- 
ing blocks in the Tumkur District. Report on Alkaline experiments 
near Mandya. A brief report on the work done in the Kannambad 
area, Mysore District. Brief notes on the areas surveyed in parts 
of the Shimoga District. {Price Rupees Tvx>.) 

Vol. XXI, 1922. 

Part 1. — Annual Report for 1921-22. General Training of Probationers- 
Amendment of Rules for mineral concessions. Development of 
Lime Industry. Committee for tbe development of the mineral 
resources of the State. Review of Mineral Production. Geological 
and Mineral Surveys. Prospecting and Economic Enquiries — Kaolin, 
fire-clay, asbestos and alkaline earth. {Price. Tiupee One,.) 

Part 2. — Revision Survey— Hole-Narsipur area, Kondajjigrama area, 
Yelagunda Forest Lodge area, Bagesbapur area, Gandashi area, 
Tirupatihalli area, Javagal area and Kotigehar Ghat Section. Tra- 
verse in Coorg. Report on certain prospecting blocks in the Tumkur 
District. Dolomite flux near Bhadravati. Siliceous Iron Ores in 
the Shankargudda, Kumsi and Hebbe areas. Chattanhalli Iron 
Mines. Analyses of the limestones and iron ores. Revision Survey 
of parts of Hole-Narsipur Taluk, Avsikere Taluk and Kortagere Sub- 
Taluk. Limestones and Iron Ores of the Bhadravati region. (Price 
Rupees Two.) 

Vol. XXII, 1923. 

Part 1. — Annual Report for 1922-23. General. Preparation of Geological 
Maps. Reservation of Minerals. Withdrawal of restrictions on the 
export of minerals in a raw state. Review of mineral produc- 
tion. Geological and Mineral Surveys. Prospecting and Economic 
activities, etc. {Price "Rupee Ow.) 

Part 2. — Revision Survey — Maklidurga area, Chikbelavangala area, Chik- 
ballapur area, Gudibanda area, Bagenballi area, Chinta-mani area, 
Royalpad area, Srinivaspur area, Mulbagal-Betmangala area, 
Eobertson Circuit House, Kamasamudram area, Tulampalli area, 
Kadarivatta area. Notes on Lime Burning- Notes on Asbestos. 
Notes on Siliceous Iron Ore near Birur. {Price Rupees Two.) 

Vol. XXI EI, 1924. 

Part 1. — Annual Report for 1923-24. Withdrawal of Reservation of 
Minerals. Manganese Ores — Reservation and Royalty. Ferro- 
Manganeso and Ferro-Ghrorne. Refinement and sale of confiscated 
properties. Mining Scholar. Revenue of the Department. All-India 
Science Congress. Review of Mineral Production. Geological andMine- 
ral Surveys. Prospecting and Economic aptivitles. {Price Rv/pw One.) 
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Vol. XXIII, 1924. 

Part 2. — Some views about the Archseans of Southern India. A 
magnetic concentration test on Banded Quartz Iron -Ore Hock 
from Mysore. Revision survey— Glosepet area, Rndrakshipur area, 
Nidsaie area, Kunigai area, Naganoangaia area, Hirod area, Kari- 
gbafcfcn, area, Cbattanhalli area. Notes on progress of work on some 
mining and prospecting blocks for rnagnesite, chromite, and rnioa in 
the Mysore and Hassan Districts. Revision survey of parts of the 
Tumkur, Bangalore and Mysore Districts. The correlation of 
magneaite-chi'omite bearing rocks of the Mysore District. Graphite 
and graphitic crystalline schists to the west of Chattanhalli, Mysore 
District. [Price Rupees Two.) 

Vol. XXIV, 1925. 

Part 1. — Annual Report for 1924-25. Withdrawal of Reservation of 
Minerals. Sale of Manganese. 1 licenses for Chrome. Soapstone 
licenses. Mining Scholar. Revision of the Rules. Revenue of the 
Department. Licenses and Leases, Mineral Rroducfion Geological 
and Mineral Survey. Prospecting and Economic activities. (Price 
Rupee One.) 

Part 2. — Not© on Ferro- Manganese, Inspection Report on Manganese, 
Chrome, Asbestos, Kaolin and Limestone Blocks ; Note on the 
production of Ferro-Chrotne. Report on some Kaolin and Lime- 
stone Blocks in the Kolar and Bangalore Districts with maps. 
Geological notes on the rocks of the Maddur-Malvalli region with 
map; Trap-sbotten phenomenon ; Kodamites or Cordierite Micaceous 
Gneisses of Channapatna Area. Notes on some Asbestos and Chrome 
Blocks in the Hassan District. (Price Rupees Two.) 

Vol. XXV, 1926. 

Part 1. — Annual Report for 1925-26. General. Reduction of royalty on 
Manganese. Contracts for Manganese and Chrome ores. Revenue 
of the Department. Licenses and Leases, Mineral Production, 
Geological and Mineral Survey. Prospecting and Economic En- 
quiries, etc. [Price Rupee One.) 

Part 2. — Note on the Kemmangundi Iron ores and Charcoal used in the 
Bhadravati Blast Furnace. Examination of some chrome and 
manganese blocks — Kalangavi, Keshapur, Ilanumankatte, Solepur, 
etc. Report on some manganese blocks near Honnebagi. Notes on 
parts of Hosdurga and Holalkere Taluks. Notes on Manganese and 
Iron ores. (Price Rupees Two.) 

Vol. XXVI, 1927. 

Annual Report for 1926-27. Re-organization of the cadre. Future pro- 
gramme of work. Survey of mining blocks. D. C- B- Statement of 
revenue of the department. Technical advice given on Engineering 
and Economic enquiries. Licenses and Leases. Mining and 
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prospecting work done by the department for Chromite, Copper and 
Magnesitc. Inspection of mining and prospecting blocks. Geolo- 
gical and mineral survey. Laboratory and Museum work. 

Notes on the inspection of prospecting blocks for manganese, 
chrome and mica in the Chitaldrug and Kadur Districts. (Price 
Rupees Two.) 

Vol. XXVII, 1928. 

General Beport for the year 1927-28. Lectures and practical instructions 
given to the B.Sc. students. Advice given on Engineering and 
allied enquiries and water-supply. Installation of the Chemical 
Laboratory in the office premises. Revision of rules regarding 
profit-sharing scheme and royalty. D. C. B. Statement of Revenue 
of the Department for the year. Mining Leases and Licenses. 
Mining and prospecting work done by the department- Chromite 
mining. Prospecting for Copper ore, Galena and Ruby Corundum. 
Inspection of mining and prospecting blocks. Laboratory and 
Museum work. 

Report on the Magnesite deposits of Mavinhalli with 2 maps 
(Prioe Bupf.es Two.) 

Vol. XXVIII, 1929. 

General Report for the year 1928-29. Special lectures to College Students. 
Mining Scholarship. Geophysical prospecting for minerals. Ferro- 
cbrome experiments. Engineering and allied questions. Exhibition. 
Limestone for mivnurial and other purposes. Sale of Asbestos. 
Revision of Rules. Renewal of M. L. No 156. Enforcement of 
lease terms- D. C. B. Statement of Revenue Receipts. Leases and 
licenses. Mining and Prospecting by the Department for Chromite, 
Manganese, Lead and Antimony Ores, Ruby Corundum. Inspection 
of Mining and Prospecting Blocks. Geological Survey. Chemical 
Laboratory and Museum. 

Report on the Trap Rocks of the Chitaldrug Schist belt with 
two plates. (Price Bupees Two.) 

Vol. XXIX, 1930. 

General Report for the year 1929-30. Administration. Working of the 
Rules ; royalty on Manganese. Mineral Sales. Exhibition. Audit 
of accounts. Budget estimates. D. C. B. Statement of the Depart- 
mental Revenue. Inspection of MiniDg and Prospecting Blocks, 
Mining and Prospecting. Notes on Gold, Manganese, Chromite, 
Magnesite, Kaolin and Soapstone. Departmental Mining and Pros- 
pecting for Chromite, Galena and Antimony, Graphite and Iron ore. 
Geological survey. Tuition to the Central College students. Soil 
survey- Engineering, Water-supply and other allied questions — 
Anjanapur Dam, Talpargis, Maravanji tank. Water-supply. Econo- 
mic investigations — Ferro-chromo experiments; Free silica contents 
in the K. G. F. Rooks, Chemical Laboratory. Museum. (Price 
Rupees Tko,) 
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Vol. XXX, 1931. 

General Report for the year 1930-31. Administration, Special lectures 
by Departmental officers. Working of the rules. Mineral aalea. 
Exhibition— Mysore Dasara Exhibition. The Empire Mineral 
.Resources Exhibition. Mining scholarship. Loan of services of a 
Geologist. Reservation of Limestone and Kankary Limestone. 
Collection of statistics relating to Lesser Minerals. Cultivation of 
lands included in Mining Lease blocks. Budget Estimates. D. C. B. 
Statement of Revenue Receipts. Inspection of Mining aud Prospect- 
ing blocks. Leases and Licenses Notes on Gold, Manganese, 
Chromite, Magnesite, Kaolin, Soapstoue, Kyanite, Staurolite and 
Garnet. Departmental mining and prospecting for Chromite, 
Magnesite, Graphite, Felspar, Quart/,, Iron ore and Limestone. 
Geological survey. Soil survey. Field survey tuition io the College 
students. Engineering and water-supply questions. Economic 
investigations— Ferro-chrome experiments, potash felspar, white 
quartz and clay. Chemical Laboratory and Museum. [Price Rupees 
Two.) 

Vol. XXXI, 1932. 

General Report for the year 1931-32. Administration. Working of the 
Rules. Rules to regulate the working of Small Mines. Assignment 
of the mining lease of the Balaghat Gold Mines. Sale of Minerals. 
Reservation of Quattz; Reefs and Pegmatite Veins near Bangalore. 
Exhibition. D.C.B. Statement of Revenue Receipts. Inspection of 
Mining and Prospecting Blocks. Mining and Prospecting. Output 
of Minerals and Boyalty. Departmental Mining and Prospecting. 
Geological Survey. Mineral Survey. Engineering and Water-supply 
questions. Ferro-chrome Experiments. Proposed Cement Industry. 
Geological Laboratory. Chemical Laboratory. Publications. 
Library. Museum. The Indian Science Congress, 1932. 

Report on the Rocks in the Trial Pits for the proposed 
Reservoir Dam across the Bhadra near Lakkavalli, and for its Waste 
Weir with two plates. 

Report on the occurrence of Felspar and Quartz suitable for 
Porcelain Ware with two plates. (Price Rupees Two.) 

Vol. XXXII, 1933. 

General Report for the year 1932-33. Administration. Revision of 
Rules. Enforcement of Lease Terms. Compilation of a History of 
the Negotiations between Government and the Kolar Gold Mining 
Companies regarding the Contracts entered into between the two 
up to 1910. Sale of Minerals. Reservation of Quartz Reefs and 
Pegmatites near Bangalore. Exhibition. D. C. B. Statement of 
Revenue Receipts. Inspection of Mining and Prospecting Blocks. 
Mining and Prospecting. Output of Minerals and Royalty. 
Production and Value of Minor Minerals during 1932. Departmental 
Mining. Geological Survey. Mineral Survey. Water Supply and 
allied questions. Economic Investigations ; Ferro-alloy Experiments. 
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Geological Laboratory. Chemical Laboratory. Publications. Library. 
Museum. 

"Report on Clays in parts of the Bangalore, Nelamangala, Tiptur 
and Gubbi Taluks with three plates. 

Prospecting for Graphite near Chattanhalli in the Mysore 
District with two plates. 

Report on the Survey and Prospecting Work for Kaolin and 
Refractory Clay in the Malur and Hoskote Taluks with one plate. 
On some Clays for Stoneware Manufacture. 
Report on the Survey and Prospecting Work for Refractory 
Clays in Hoskoto Taluk. {Price, Bupees Two.) 
Vol. XXXIII, 1934. 
General Report for the year 1933-34. Administration. Revision of 
Rules. .Reservation of Quartz Reefs and Pegmatites near Bangalore. 
Enforcement of Lease Terms. Sales of Minerals. Exhibition. 
D. C. B. Statement of Revenue Receipts. Inspection of Mining and 
Prospecting Blocks. Mining and Prospecting. Output of Minerals 
and Royalty. Production and Value of Minor Minerals during 1933. 
Departmental Mining- Geological Survey. Mineral Survey. Water 
Supply and Engineering Questions. Economic Investigations — 
Ferro-alloy Experiments. Geological Laboratory. Chemical Labora- 
tory. Publications. Library. Museum. Obituary. 

Report on the Site of Waste Weir of the Sri Chamarajendra 
Reservoir at Thippagondanhalli and on the Rocks for its Foundations. 
The Sixteenth International Geological Congress and two of its 
Organised Excursions- 

The Distinguishing Characteristics of the Champion Gneiss and 
the Peninsular Gneiss of the Mysore State and their Probable Mode 
of Origin with one plate. 

Cummingtonite Grunerite Types of Asbestos from the Bababudan 
Hills, Mysore State. 

The Quartz Reefs of Tnkallu, Bowringpet Taluk, with one plate. 

The Occurrence of Ornamental Building Stones in parts of the 

Mysore State. (Price Bupees Two.) 

Vol. XXX IV, 1935. 

General Report for the year 1934-35. Administration. Changes in the 

Staff. Special schemes entailing the investigation for developing 

Ornamental Building Stone, Ceramic and Stoneware Industries. 

Special Lectures. Revision of Mineral license Rules. Enforcement 

of Lease terms. Sales of Minerals. Exhibition. D. C- B. Statement 

of Revenue Receipts. Inspection of Mining and Prospecting Blocks. 

Production and value of Minor Minerals. Departmental mining. 

Geological Survey. Mineral Survey and Prospecting. Water Supply 

and Engineering Questions. Geological Laboratory. Chemical 

Laboratory. Publications. Library. Museum. 

Evidences for the Sedimentary Origin of some of the constituents of the 

Dharwar Schists. 
Notes on some of the Conglomerates of Mysore. 

The Hornblende- Pyroxene Granulites near the Bull Temple, Bangalore. 
On the Saline Efflorescence in the Bangalore-Kolar Lateritic Masses. 
The formula proposed for mineral Vredenburgite. (Price Bupees Two.) 
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Vol. XXXV, 1936. 

General Report for the year 1935-36. Administration Changes 

in the Staff. Eevision of Mining Rules. Budget Estimates. 

Inspection of Mining and Prospecting Blocks. Mining and 

Prospecting (by the Public). Output of Minerals and Royalty. 

Statement of Minor Mineral Production and value for J%b. 

Geological Survey and Investigations. Mining and Marketing ot 

Minerals (by the department). Mineral Survey and Prospecting. 

Water-supply and Engineering Questions. Geological Laboratory. 

Chemical Laboratory. Museum. Lihrary. Chemical Laboratory 

Progress of Special Schemes. Ceramic materials. Building and 

Ornamental stones. 

Obituary. . ,, 

Gold-bearing Alluvium in the Tungabhadra and its Tributaries in the 

Shimoga and Honnali Taluks. . 

On the occurrence of a Peculiar Pulverulent deposit near Hiriyur. 
A Brief note on the Stoneware clays near Suddeguntepalya in the 

Bangalore Taluk. 
Kaolin Deposit near Gulhalli in Hoskote Laluk . 
Report on the Rocks at the sites proposed for Tunnelling in connection 

with the New Power Scheme at Sivasamudram. 
A Graphical Representation of the composition of some Manganese miner- 

als including a discussion of the nature of Viedenburg.te. (Pnce 

Rupees Two.) 

VOL. XXXVI, 1937. 

General Report for the year 1936-37 Administration. Changes in the 
staff Leave Deputations. Revision of Mining Rules. T.aos- 
ference of the control of Granite Quarries. Budget Estimates. 
D C B Statement. Inspection of Mining and Prospecting Blocks. 
Mining Concessions. Output of Minerals and Royalty. Production 
and value of Minor Minerals in the State during he calendar year 
1936 Mining and Marketing of Minerals by the Department. 
Geological Survey and Investigations. Mineral Survey and Pros- 
neefcine Engineering and Water-supply questions. Geological and 
Chemical Laboratories. Museum. Exhibition. Puhhcat.ons. 
Library. Progress of special schemes. 

The Cordierito Hypersthene Granules and their associated Schistose 
Rocks from Bidaloti, Mysore State. . 

Quarrying for slabs at Erradkatte and at Metakunke near Hiriyur, 
Chitaldrug District. 

Quarrying Operations for Cuddapah blabs. 

On the Graphite Deposit near Ganacharpur in the Bownngpet laluk, 
Kolar District. , . .. , ,, 

Report on the Geology of the Dam Site for the Reservoir at Marconhally, 

On ttoPostiWe 1 "Occurrence and composition of a new kind of Mineral 

Substance in some clays. 
Notee on Limestone Prospecting near Bhadigund. 

(Price Two Bupees.) 
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MEMOIRS OF THE MYSORE GEOLOGICAL DEPARTMENT. 



Vol. I. 



Geologioal Notes on Traverses through the Mysore State with a map. 
By E. Bruce Foote, F.G.S., F.M.U. (Price Rupees Three.) 

Vol. II. 

The Dyke Rocks of Mysore with Plates 1 to I V. By E. W. Wotherel), 
A.B.C.S., F.G.S. (Price Rnpeex Three.) 

Vol. III. 

Laterite in Mysore. 

Parti. — The Nature of Laterite ; The Bangalore- Kolar Laterite with a 
map. By B. W. Wetherell, A.R.C.S., F.G.S. {Price Rupee One.) 



BULLETINS. 



No. 1. — Mine Signalling, 1904. 22 pp., 2 plates. (Price Rupee One.) 
By W. P. Smeeth, D.Sc, A.R.S.M. 

No. 2. — Air-blasts and Quakes on the Kolar Gold Field, 1904. 48 pp. 
2 plates. (Price Rupee One.) 

By W. F. Smeeth, D.Sc., A.R.S.M. 
No. 3. — The occurrence of Secondary Augite in the Kolar Schists, 1905. 
84 pp., 2 plates. (Price Rupee One.) 

By. W. F. Smeeth, D.Sc., A.R.S.M. 

No. 4. — Bock Densities in the neighbourhood ot Edgar's Shaft, Mysore 
Mine, Kolar Gold Field, 1908. 16 pp., 3 pis. (Price Rupee One.) 
By W. F. Smeeth, D.Sc, A.R.S.M. 

No- 5. — Notes on the Electric Smelting of Iron and Steel, 1909. 134 pp. 
with a map. (Price Rupees Two.) 

By W. F. Smeeth, D.Sc, a.r.s.m. 

No. 6. — Outline of the Geological History of Mysore, 1916. 21 pp. with 
a Geological Map of Southern India. (Price Rupee One.) 
By W. F. Smeeth, D.Sc, a.r.s.m. 

No. 7. — Mineral Resources of Mysore, 1916, 193 pp. with a Mineral 
Map of Mysore. (Price Rupees Three.) 
By W. F. Smeeth, D.Sc, a B.S.M. and P. Sa,mpat Iyengar, m.a. 

Do in Kanarese (abridged). (Price 

Rupee One.) 
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Synopsis of the Rules and Order.? relating to tho Exploitation 
Minerals in Mysore, 1916. 20 pp. with 56 pages of appendices. 
( Price Rupee One. ) 

Compiled by M. Varadaiya, B.A., and issued under the authority of 
the Director. 

Do do in Kanarese. (Price Eight Annas.) 

No. 9. —The Acid Rocks of Mysore — A study in intrusion, metamor- 
phism and quantitative classification, 1920, 31 pp. {Price Rupee One) 

By P. Sampat Iyengar, M.A. 

No. 10. — Eeporton tho Copper Ore Deposit of Ingaladhal near Chitaldmg 
with a Geological map, plans and sections, photographs and photo 
micrographs, 1929. 13 pp. {Price Rupee One.) 
By A. M. Sen and B. llama Rao. 

No. 11.— Review of Mineral Production of Mysore for 1915 to 1929 with 

a Mineral Map of Mysore, 1931, 203 pp. (Price Rupees Three.) 

By A. M. Son, M.Sc, F.G.s. 

No. 12. —Mineral Survey of the Sulphide Zone near Chitaldt/ug with a 
Geological map, plans and sections, photographs and photomicro- 
graphs, 1932, 40 pp. (Price Rupee One.) 

By B. Rama Bao, M.A. 
No. 13- — Ores and Thj.ir Rock Associates in Peninsular India. (A Study 
in Metallogenesis), 1933, 13 pp. (Price Rupee One.) 

By P. Sampat Iyengar, M.A. 
No. 14.— The Origin and Correlation of the Metamorphio Rocks of the 
Sakarsanhalli Area, Kolar District, 1934, 33 pp (Price Rupee One.) 
By M. B. Ramachandra Rao, M.Sc, and K- Sripada Rao, M.Sc. 

No. i<5--Cummingtonite in the Limestones of Kudurekanave (Mysore 
State), with a Geological map, photographs and photomicrographs, 
1934, 36 pp. (Price Rupee One) 

By B. Rama Rao, M.A., D.I.C., F.G.S. 

No- 1G. — The Petrology of the Hornblendic Rocks of the Kolar Schist 
Belt, with a Bibliography, Geological Map and Photomicro- 
graphs, 1937. 63 pages. (Price Rupee One.) 
Bv M. B. Ramachandra Rao, M.Sc. 



MISCELLANEOUS. 



Notes on the Geology of the Kolar Schists and Surrounding Rooks with 
2 maps. (Price Rupee One.) 

By W. F. Smeeth, D.Sc„'l900. 
Notes on Underground Water Resouroes in Mysore with Statistical 
Tables. (Price Rupees Two.) 

By W, F. Smeeth, D,S C ., 1911, 
M 




Notes on the Occurrence of Lead, Zinc and Antimony Ores 
(Price Bight Annas-) 

By A. M. Sen, M.Sc, F.G.S., 1917. 



ir. 



MAPS. 



Geological Map of Mysore. Scale 8 miles to an inch. 

Compiled from She Sactwds oi the Department -crooer the direction o! 

W. F. Smeeth, D.Sc, A.R.S.M., Director, 1916. {Price Rupees Three.) 
Mineral Map of Mysore. Scale 12 miles to an inch. 

Published -with the Bulletin No. 7 under the direction of W. F. 

Smeeth, D.Sc, A.B.S M., Director, 191G. (Price Rupee Ons.) 

Do (in Kanareae) ( Price Eight Annas.) 
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